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(With one figure inthe text.) 


HE following brief history of a case of hypopyon, 
T keratitis, with the results of the microscopical ex- 
amination of the same is presented, inasmuch as the case, 
having occurred in a glaucomatous eye, seemed to present 
some features of interest, bearing on the pathology of the 
condition, especially on the origin of the pus in these 
cases. 

The case was one coming under the observation of Dr. 
Gruening, and to him the writer is indebted for the history 
of the case, and for the specimen after enucleation. 


E. S., female, zt. fifty-two, has been blind in the left eye two 
years, the cause of which was subsequently discovered to be 
glaucoma. The eyeball is stony hard. The eye first began to 
be inflamed three days ago. In the lower outer quadrant of the 
cornea, not far from the middle of the latter, is an infiltrated 
ulcer, about 3 mm in diameter, and situated about 23 mm from 
the corneal margin. The ulcer is dug out with sharp edges. The 
anterior chamber is nearly half full of pus. The pupil which is 
widely dilated is not influenced by eserine. The patient suffers 
intense pain, and enucleation is advised by Dr. Gruening, to 
which the patient consented. Enucleation was done that after- 
noon, January 16, 1892. 

The globe measured 22} mm in the sagittal diameter, and 23 
mm in the equatorial. The margins of the ulcer were thickly in- 





1 Read before the section on Ophthalmology and Otology, N. Y. Academy 
of Medicine, May 15, 1893. 


425 









426 





Wilbur B. Marple. 


filtrated, especially towards the adjacent corneal margin. The 
globe was fixed and hardened in Miiller’s fluid, then in alcohol, 
and mounted in photoxyline, and sections cut. It is hoped that 
the drawing submitted will explain the salient features of the case, 
and only a brief description of the sections will be given. 

The conjunctiva is very greatly thickened especially at the cor- 
neal fold. Cornea. The epithelium is much thickened in the 
periphery, becoming thinner towards the ulcer, disappearing some 
distance from the border of the latter. The edges of the ulcer 
are sharp, the cut-off lamelle being thickened, swollen, and 
necrotic, and the edges being elevated above the surrounding 
cornea. The corneal lamelle in the vicinity of the ulcer are 
densely infiltrated with pus cells, and the infiltration is most 
dense in the anterior layers of the cornea, while it diminishes as 
Descemet’s membrane is approached. The infiltration diminishes 
rapidly as the vicinity of the ulcer is left behind, especially as we 
go towards the middle of the cornea. At a distance in this direc- 
tion of less than $ mm there is absolutely no trace of any infiltra- 
tion. Towards the adjacent limbus, however, the infiltration ex- 
tends much further, especially in the middle and anterior layers. 
In the vicinity of the border loop vessels, the infiltration is very 
abundant, and in the middle and anterior corneal lamelle it can 
be traced from the ulcer up to these border loop vessels as is 
shown in the figure. At this distance from the ulcer, the writer 
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has searched very carefully in the corneal layers near Descemet’s 
membrane for any evidences of cell infiltration, but has been 
able to find only a few cells at varying distances from each other, 
just in front of Descemet’s membrane, almost to the point where 
the pigment granules are found. Descemet’s membrane is intact 
throughout, revealing no solution of continuity anywhere, or any 
evidence of cells penetrating it. A fact to which it is desired to 
call especial attention, and to the significance of which the writer 
will subsequently allude is, that pigment granules have migrated 
into the peripheral corneal lamelle just in front of Descemet’s 
membrane. [See figure. } 

Anterior Chamber—Much pus in the lower half, mingled, at 
the bottom especially, with a fibrinous interlacing network. In 
the upper part of the exudation, especially near the anterior sur- 
face of the iris is much. albuminous substance. The iris is ad- 
herent to the cornea at the periphery for a considerable distance 
and the filtration spaces are obliterated. The iris is hyperemic, 
infiltrated, and thickened. So thick is this cell infiltration in the 
anterior layers of the iris, that it is difficult, if not impossible, to 
say just which is exudation and which is infiltrated iris. Scattered 
throughout the exudation are numerous pigment granules. The 
ciliary body is hyperemic and infiltrated. The endothelium 
lining Descemet’s membrane, back of, and below the ulcer can- 
not be distinguished. Above towards the centre of the cornea, 
however, it soon becomes visible again. The lens has fallen out. 
In regard to the posterior half of the globe, it will only be noted 
that the optic nerve shows a very deep glaucomatous excavation. 


In regard to the conclusions from the above, the follow- 
ing may be said: The condition corresponds with Leber’s 
view of what is always found. He says that in hypopyon 
we seldom if ever have to do with a corneal abscess, and 
there was no evidence of any such condition in this case. 
Leber goes so far as to say that he has never met with a 
corneal abscess in any of the cases belonging in this category. 
As to the source of the pus in the anterior chamber, the 
fact that Descemet’s membrane was intact throughout ex- 
cludes (with a possible exception which will be subsequently 
noted) a corneal origin for the same. Furthermore such an 
origin is excluded from the fact that the iris angle is com- 
pletely closed, and the iris at the periphery is adherent to 
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Descemet’s membrane. Often an artificial separation takes 
place here in hardening and mounting these specimens. So 
that one is apt to be confronted with the picture of an 
apparently open filtration angle in an eye that was un- 
doubtedly glaucomatous. Such a separation, indeed, took 
place in this specimen, but is very plainly here an artificial 
one. Oftentimes, however, it is not so easy to detect this, 
as in a case of hemorrhagic glaucoma recently examined by 
the writer, where at first sight it seemed as though we had 
to do with a widely open filtration angle. Looking more 
carefully, however, we see where in the contraction after 
enucleation the iris has pulled away from the cornea, but 
was in life really adherent for a considerable distance from 
the periphery. Priestley Smith, in his recently revised, most 
interesting work on the Pathology and Treatment of Glaucoma, 
calls especial attention to this fact, that the iris may be 
drawn back and stretched in the direction of its thickness, 
presenting a peculiar bend or notch on its anterior surface, 
just at the limit of the adhesion. 

This closure of the filtration angle further excludes the 
vessels adjoining Fontana’s spaces as the source of the pus 
in the anterior chamber, a source which was proven in most 
cases by Stromeyer and Hoffmann. In the writer's case, 
then, no other source for the pus is left except the iris or 
ciliary body. There was marked iritis, the anterior layers 
of the iris are so densely infiltrated that it is wellnigh 
impossible to distinguish the thickly infiltrated -iris from 
the exudation of the hypopyon. Furthermore, scattered 
throughout the latter are numerous pigment granules, whose 
source was unmistakably from the iris. 

In these cases of hypopyon keratitis there are always two 
problems for solution. First, what is the source of the pus 
in the anterior chamber, and secondly, of the pus in the 
cornea. In regard to the first there are three possible 
sources. First the iris. Arlt held that it came in all cases 
from the iris, and it is very probable that its source in very 
many cases is here. Occasionally we meet with hypopyon 
in iritis when the cornea is not at all involved, and in which 
the origin of the pus can only be the iris or vessels adjacent 
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to Fontana’s spaces. In most cases of hypopyon keratitis 
we have either marked iritis, or very great congestion of the 
iris, indicated by a sluggish pupil or discoloration of the 
iris. It is, however, objected that in some cases we meet 
with hypopyon before there is any evidence even of con- 
gestion of the iris. Here another source of the pus is to be 
found in the vessels adjacent to Fontana’s spaces. In the 
experiments of Stromeyer and Hoffmann, by the use of.the 
galvano-cautery, and the inoculation of infectious substances 
in the cornea of the rabbit, an abundant collection of pus 
was always found between the meshes of the ligamentum 
pectinatum, even where the adjacent iris was still free from 
purulent infiltration, and where there was as yet no hypopyon 
or turbidity of the aqueous. This infiltration existed in the 
whole circumference of the cornea, which excluded the pos- 
sibility of its originating from a mere sinking of pus cells in 
the aqueous. It was on the contrary to be supposed that 
the pus cells migrated from the vessels of the tissues sur- 
rounding the iris angle, thence into Fontana’s spaces, and 
thence into the aqueous. There can then be no doubt that 
in most cases, either the iris, or the vessels adjacent to 
Fontana’s spaces, or both, contribute the pus of the 
hypopyon. 

Now a few words as to the pus reaching the anterior 
chamber from the cornea. It is generally accepted at 
present that this does not take place through a fistulous 
opening of Descemet’s membrane. So far as the writer is 
aware, all specimens belonging to this category have shown 
microscopically a perfectly intact Descemet’s membrane, 
unless the eyeball has previously been perforated through 
the ulcer with escape of aqueous, synechiz, etc. Weber, of 
course, claimed to have demonstrated the existence of such 
a fistulous opening through Descemet’s membrane—by 
means of a probe. But rude manipulation of a probe in case 
of a deep ulcer could easily form an artificial opening where 
_ one did not previously exist. The lines leading downwards 
from the ulcer to the periphery and which were formerly 
thought to be in the corneal lamellz, and to be the paths in 
which the pus gravitated into the anterior chamber, have 
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been proven to be on the posterior surface of the cornea. 
This proof was furnished by the careful use of the loupe, and 
further by the disappearance of many of these lines, when 
by puncture of the cornea the aqueous has been evacuated. 
With the gush of the aqueous many of these deposits on the 
posterior surface of the cornea have been washed out with 
the aqueous. Anatomically the interlacing arrangement of 
the corneal lamellz would furthermore hinder the gravita- 
tion of any “considerable quantity of pus except between 
Descemet’s membrane and the corneal tissue. A further 
argument against the supposition that the pus of the hypop- 
yon originates from the cornea is that bacteriological ex- 
amination i the early stages almost never reveals microbes 
in the hypopyon, while they are, of course, present from the 
commencement in the corneal ulcer and the adjacent lamelle. 
Leber in many cases, after carefully cleansing the eye and 
conjunctival sac with sublimate solution 1:5000, cauterized 
the whole ulcer thoroughly with the galvano-cautery point, 
thus completely sterilizing the parts. He then divided the 
bottom of the ulcer and transferred a bit of the extruding 
purulent mass of the hypopyon to agar or gelatine by means 
of a sterilized platinum wire. Where strict precautions were 
taken to prevent the access of extraneous germs the results 
of his experiments in the early stages were invariably nega- 
tive. With this, clinical observation agrees—viz., that if we 
succeed in cauterizing with the actual cautery the bottom of 
the ulcer completely, so as to destroy all microbes, the pro- 
cess quickly comes to an end, even where the hypopyon is 
not emptied, which would hardly occur if microbes were 
much mixed with the pus remaining in the anterior chamber. 
In the writer’s case, no microbes were found in the hypopyon, 
but as the specimen was not treated especially in its prepara- 
tion for the study of micro-organisms, no especial emphasis 
is laid upon the failure to discover them. Furthermore, 
there was much pigment scattered through the hypopyon. 
This pigment was often in the shape of very fine granules, 
which were often arranged in little groups of three and four 
very close to each other, so as to present an appearance 
surprisingly like cocci, especially as the stain used was 
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methyl-blue, but careful observers agreed with the writer 
that they were pigment granules and not cocci. 

Marie Bokowa, under Horner’s direction, made some ex- 
periments on the eyes of rabbits and guinea-pigs from which 
Horner concluded that the pus cells originate from the cor- 
nea, but reached the anterior chamber in another manner 
than by gravitating down through the corneal lamella. As 
has long been observed, in the early stages of many ulcers 
of the cornea, a coagulum or circumscribed deposit of fibrin 
containing pus cells is formed on the posterior surface of the 
cornea just posterior to the seat of the ulcer. Bokowa re- 
moved the corneal lamellz in the centre of the cornea of 
the rabbit to a considerable depth, and then cauterized this 
spot with nitrate of silver stick. The cauterized spot was 
also brushed freely with cinnabar. On enucleating the eyes 
afterwards, at intervals varying from three hours to several 
days, this exudate on the back of the cornea was always 
found. In an eye removed twenty-four hours afterwards, 
granules of reduced silver were found in the exudate on 
Descemet’s membrane. Descemet’s membrane was stained 
a deep black. Horner held that the presence of the reduced 
silver in the exudate indicated the presence of stomata in 
Descemet’s membrane which allowed the transit of pus cells, 
which, reaching the anterior chamber, descended along the 
posterior surface of the cornea, furnishing the so-called 
“‘ sravitation lines’’ and the hypopyon, apparently a very 
plausible theory. But in the first place, as Leber objected, 
the presence of reduced silver in the anterior chamber does 
not at all justify the inference as to the existence of stomata 
in Descemet’s membrane. The separation of the silver takes 
place just as in silvering of the dead cornea, where the silver 
dissolved in the sodium chloride or the silver albuminate 
spreads through the tissues by diffusion and in contact with 
reducing organic substances is separated in the form of 
silver granules. Furthermore stomata in Descemet’s mem- 
brane have never been demonstrated. Again a significant 
fact in Bokowa’s experiments is that she never found the 
cinnabar (which was so freely brushed into the cauterized 
spot), back of Descemet’s membrane. If the stomata 
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allowed the passage of the silver granules, what prevented 
the transit of the cinnabar grains. The only inference re- 
mains that Horner’s supposition is not justified by the con- 
ditions found. 

But one fact which Bokowa observed deserves especial 
attention. In an eye enucleated only three hours after she 
had cauterized the middle of the cornea, she found this 
exudation on Descemet’s membrane. It was limited to the 
area just back of the cauterized spot and contained many 
pus cells. The endothelium showed no changes, there were 
no pus cells or exudation anywhere else on Descemet’s 
membrane, nor did the microscope reveal their presence in 
the aqueous. Whence came these pus cells? Leber held 
that the inflammatory agents exercised an attraction upon 
the migrating leucocytes, which resulted in these latter pro- 
ceeding towards the seat of the injury from the corneal 
borders on all sides, in the substance of the cornea, on its 
posterior surface and from the aqueous. To this Horner 
objected inasmuch as he had been able to convince himself 
by day-to-day examination with the loupe in cases of corneal 
ulcer in man, that the purulent exudation sinks on the pos- 
terior surface of the cornea, from the seat of the ulcer in the 
shape of lines or streaks, before any appear at the periphery, 
or before there is a sign of any hypopyon, an observation 
which many other careful clinicians have made. Although 
Leber thought that nevertheless a migration towards the 
middle of the cornea might take place, which could only be 
discovered by microscopical examination, the question must 
be considered at present as undecided. The writer feels 
justified in asserting pretty positively from experiments of 
his own, that the pus in this exudate does not reach its seat 
on Descemet’s membrane by way of the aqueous. He has 
produced artificially in the eyes of rabbits inflammatory 
conditions at the centre of the cornea, and by means of a 
hypodermic needle has evacuated the aqueous forty-eight 
hours after the commencement of the process, and at a time 
when the exudate on Descemet’s membrane with pus cells 
was well marked microscopically. This was then in a small 
tube put in a rotary centrifugal machine, such as is used for 























Pathology of Hypopyon Keratitis. 433 


throwing down urinary deposits, blood cells,etc. The fibrin 
present in the aqueous is all thrown down, but very careful 
microscopical examination of numerous specimens failed to 
reveal the presence of a single leucocyte. 

The second problem to be solved in these cases is the 
source of the pus in the cornea, and with a brief résumé of 
the facts bearing on this question the writer will conclude. 

In a case in many respects similar to the one we have 
described, and which was recently reported by Wagenmann, 
of Heidelberg, the latter held pretty positively to the view 
that the pus in the cornea proceeded from the border loop 
and deep ciliary vessels. In regard to the former, he could 
trace an uninterrupted infiltration of the anterior lamellz of 
the cornea up to the border loop vessels, and it is to be ob- 
served that in most of these cases it is the anterior periph- 
eral layers of the cornea which are most thickly infiltrated. 
In Wagenmann’s case, he could also trace an uninterrupted 
row of pus cells just in front of Descemet’s membrane, up 
to the deep ciliary vessels, whence he, with apparent good 
reason, concludes that the source of the pus cells in the in- 
filtrated zone on Descemet’s membrane must have been the 
deep ciliary vessels. In the writer's case, this was true, but not 
to the extent found in Wagenmann’scase. Rows of pus cells 
could be seen on Descemet’s membrane back of the ulcer, 
but farther towards the periphery these became very widely 
separated, and the posterior corneal lamellz near the corneal 
border showed no discoverable infiltration. But one fact to 
which already attention has been called, shows unmistakably 
a migratory movement here towards the middle of the cor- 
nea, and that is the presence of pigment granules just in 
front of Descemet’s membrane at the periphery, whose 
source evidently has been the iris or ciliary body. These 
pigment masses had travelled quite a distance towards the 
inflammatory centre in the cornea, and fine pigment granules 
could be detected even farther along than is shown in the 
drawing. That the border loop vessels are a possible source 
of the pus, by way of the anterior corneal layers is proven 
in the writer’s case, inasmuch as the infiltration could be 
traced from the ulcer up the marginal vascular loops. But 
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in the lamellz at a distance from the ulcer this infiltration 
was exceedingly scanty, only here and there could a cell be 
distinguished. 

In one of Bokowa’s cases where the eye was enucleated 
eight hours after the wound and cauterization had been 
made, in the middle of the cornea, there was a small quan- 
tity of pus between the lamellz adjacent to the ulcer, while 
at the periphery the infiltration was already considerable. 
The intervening cornea between the ulcer and the peripheral 
infiltration showed no infiltration whatever. Further in 
Stromeyer’s experiments, he observed almost uniformly that 
the central infiltration was separated from that at the periph- 
ery by a zone in which absolutely no infiltration could be 
discoyered. From this he concluded that a migration of 
pus cells from the wounded surface may take place whose 
origin is to be found in the conjunctival sac. Neither in 
the writer’s case nor in that of Wagenmann can it be asserted 
positively that such a migration did not take place, although 
Wagenmann endeavors to show in his case that such a migra- 
tion was improbable. 

In regard to the pus in the cornea originating from the 
corneal corpuscles of which Fuchs speaks, the writer is not 
acquainted with any experiments proving such a source 
positively. It is technically difficult to introduce septic 
material into the substance of the cornea without leaving a 
track behind, through which pus cells could migrate from 
the conjunctival sac. Thus, an artificial intracorneal process 
is not easy to produce. 

To sum up briefly: The pus in the hypopyon comes in 
the majority of cases from the uveal tract; the iris and the 
vessels adjacent-to Fontana’s spaces, while that in the cornea 
is derived either from the deep ciliary vessels or the anterior 
border loop vessels. So much is positive. As to the source 
of the pus cells which appear in the exudate on Descemet’s 
membrane, very early in most cases, we are still uncertain. 
The pus in the cornea may be derived from the conjunctival 
sac, and may originate from the cornea itself. At least it 
has not been proven that it does not. 
































SOME REMARKS ON THE REFRACTIVE VALUE OF 
ANY TWO CYLINDERS OR OF TWO PRISMS PLACED 
AT ARBITRARY ANGLES IN THE TRIAL FRAME; 
WITH THE DESCRIPTION OF A NEW INSTRUMENT 
FOR FINDING THEIR SPHERO-CYLINDRICAL OR. 
PRISMATIC EQUIVALENTS, AND ALSO THE PRIS- 
MATIC EFFECT OF THE DECENTRATION OF 
LENSES BY A GRAPHIC CONSTRUCTION WITHOUT 
CALCULATION. 


By CARL WEILAND, M.D., 


ASSISTANT IN THE EYE DEPARTMENT OF JEFFERSON MEDICAL COLLEGE HOSPITAL OF PHILA- 
DELPHIA. 


(With seven figures in the text.) 


HAT bicylindrical lenses, 2. ¢., lenses which have a 
TT cylinder on each side, are still prescribed sometimes, 
is a well known fact. And yet it is now about thirty years 
since Donders wrote: ‘‘ And in truth, bicylindrical glasses 
(with intersection of the axes), of which both surfaces should 
be either convex or concave, are never necessary: they may 
always be advantageously replaced by spherico-cylindrical 
glasses.” Besides, bicylindrical lenses, on account of the 
difficulty to grind them, are much more expensive than 
their sphero-cylindrical equivalents, and it seems therefore 
strange that their prescription should still be insisted on 
here and there. Looking about for a cause, it seemed to 
the author that one cause at least might be that, a difficult 
case having been worked out with two cylinders, ¢.g., a case 
of conical cornea, the conversion of these two cylinders into 
a sphero-cylindrical combination might not always be easy, 
or, at least, might be too tiresome with the present known 
435 
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methods. Take, for example, a prescription actually ob- 
served of + 1.50 D. cyl. ax. 80° © — 2.25 cyl. ax. 50°. Here 
the exact equivalent would be — 1.36° © + 1.98 cyl. ax. 119° 
33 35”, or + .62° © — 1.08 cyl. ax. 29° 33’ 35”, but it is 
only obtained after some calculation. Now the same prob- 
lem of converting two cylinders at any angle to each other 
into a sphero-cylindrical combination further confronts us 
sometimes, when we have corrected a patient with his 
former glasses on and finally find that the added new cylin- 
der has a different axis from the first one. Another occa- 
sion, where this problem may present itself, is on the use of 
Javal’s ophthalmometer in such cases where there is a dis- 
crepancy between the subjective statement of the patient 
and the objective finding of the instrument, aud this differ- 
ence cannot be explained by the position of the cylinder in 
front of the eye and the accompanying axial ametropia.' 
It is then desirable to determine the lenticular astigmatism 
to get a more accurate idea of the dioptric apparatus. 

For these reasons the author thought that it might be well 
to simplify the present methods, and he finally devised a 
little instrument with which it is possible not only to deter- 
mine without calculation the sphero-cylindrical equivalent 
of any two cylinders, but also to find in the same way the. 
prismatic value of two prisms at any angle in the frame, and, 
further, the prismatic effect of the decentration of lenses, as 
will be shown later. 

Before, however, describing the instrument, a few words 
must be said about the cylindrical problem in general ; 
especially as not much has been written about the subject, 
as far as known to the author. Lately, in 1888, Mr. Ch. F. 
Prentice has given formule for finding the sphero-cylindri- 
cal equivalent of any two cylinders. But it takes him over 
forty pages to get at the result, which is then given in very 
long, awkward algebraic formule. He believes that he is 
the first to solve the problem mathematically; but he for- 
gets that our old master Donders, on page 500 of his Ac- 
com. and Refr., gives formule for finding the combined 
effect of two cylinders; so that priority must be given 
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to the latter. But as Donders only gives the new cylinder 
and not the new resulting sphere, and as besides he only 
gives the radius and not the dioptric value of the new 
cylinder, it will perhaps be better to derive anew in a short 
and modified way the formule upon which the little instru- 
ment is constructed. 

It is a well-known fact that at a given point a cylinder- 
glass has wo curvature in the direction of its axis and the 
greatest curvature at right angles to this axis, so that the 
curvature of all the other meridians changes continually 
from zero to this highest value. Now it can be proven by 
the theory of curved surfaces that if in the cylindrical sur- 
face of a cylinder-glass the radius of curvature at right 
angles to the axis is 7, then the radius of curvature p in an 
arbitrary meridian gy from the axis can be found by the 
equation > me = (I). This equation, however, gives only 
the radius of the osculating circle in the normal plane of the 
meridian @ at a given point, but not farther away from it. 
Furthermore, the normals of a curved surface in the neigh- 
borhood of a given normal do not in general intersect with 
the latter, except in the two meridians of greatest and 
least curvature ; so that, strictly speaking, two homocentric 
rays going to two neighboring points of the cylinder will 
not again come to a focal point, as they cannot meet. For 
these reasons it would not seem justified to speak of the 
dioptric value of a cylinder-glass in an arbitrary meridian. 
But in our cylinders we have to do with surfaces, which 
have in each point very large radii of curvature, varying 
from infinitely great values in the direction of the cylinder- 
axis to } or 4 of a metre as minimal values. Besides, in 
looking through the cylinders we use only a very small area 
of its surface, not more than 5 mm at a time; so that at one 
point the osculating circle in the arbitrary normal plane 
expresses very nearly the shape of the surface in that direc- 
tion up to 2.5 mm around it, up to which distance the 
normals also do not separate much from the first normal. 
In other words, the assumption is made here that for our 
purposes we may regard the cylindrical surface as consisting 
of innumerable very small band-shaped areas of spherical 
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surfaces, the radii of which continually increase from the 
smallest value of about } metre up too. And, indeed, 
experiment shows that under our conditions this assumption 
is justified. With this understanding we may now speak of 
the dioptric value of the cylinder in an arbitrary meridian, 
and to express this mathematically we must remember that 

7 = “> if F is the focal dis. 
tance of our lens, 7 the radius of curvature at right angles 
to axis, and # the index of refraction of the glass used. 


But as f = ~ if C is the value of the cylindrical lens in 


4 Sub- 


1000(” — 1)" 
sin *@C 

1000 (z — 1) 

1000 (#z — 1) 


for a plano-cylindrical lens 
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dioptries, we have C = - 


I 
or- = 
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or 


—" . I; : 
stituting this value of = in (I) we get = 


wn = Csin *g. Now the term 
the foregoing nothing but the new dioptric value of the 
lens in the meridian g from the axis, so that, calling this 
value Cy), we have Cy) =C sin ®g. If we further place a 
cylinder so that its axis makes an angle a@ with the hori- 
zontal line, then in the meridian 6 from this same line we 
must have Cy.) = C sin #(a — 6), for what we called 
before has now become (a — 6). 

Let us now take two infinitely thin cylinders of C, and 
C, dioptries, C, having its axis at a° and C, at #° from the 
zero line as Fig. 1 shows. Now the problem is to find what 


is from 
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cylinder and what sphere united will have the same effect 
upon the rays of light as C, and C, together? To solve 
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this, we take an arbitrary meridian 6 from the zero line and 
observe what we have in this. Here the first cylinder C, 
has the refractive power C, sin #(a— 6), and the second 
one C, the power C, sin *(@— 6), so that the combined 
effect of the two cylinders in the meridian 6 is in dioptries 
C, sin (a — 6) + C, sin 27748 — 6). The new cylinder, 
which we do not know as yet, but which we will call C,, 
may have its axis at ”° from the horizontal line, then it 
will have in the meridian 6 the value C, sin #(v — 6). But 
this alone will not represent the combined value of the two 
first cylinders in the meridian 6 ; for we know by experience 
that usually a sphere must be added. Let us therefore call 
this assumed and unknown sphere JD, expressed in dioptries, 
then we have for the arbitrary meridian 6 the following 
equation : 


C, sin *(a—6)+C, sin *(8—6) =C; sin *(v — 6) + D(II). 


As the angle 6 is arbitrary the equation must be correct for 
any value of 6, and so also for 6 + go, which gives 


C, cos *(a— 6) + C, cos *(f— 6) = C, cos *(v — 6) + D(III). 


as sin (a— (6+ 90)) = — cos (a—6). By _ substract- 
ing (II) from (III), and remembering that cos*g — sin? 
= cos 2g, we obtain 


C, cos 2(a — 6) + C, cos 2(8 — 6) = C, cos 2(v — 4) (IV). 


If we arrange this according to the terms cos 2d and sin 26 
we get 


(C, cos 2a + C, cos 28 — C; cos 2v) cos 26 + (C, sin 2a 
+ C, sin 28 —C; sin 2y) sin 26 = O. 


As 6 is perfectly arbitrary, it is evident that the co- 
efficients of cos 26 and sin 26 ought each to be equal to 
zero to satisfy the equation, so that we have 


C, sin 2@ + C, sin 28 = C;, sin 2y (V). 
C, cos 2a-+ C, cos 28 = C; cos 2y (VI). 
By dividing (V) by (VI) we get 
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C, sin 2a + C, sin 2 


ee? = C, cos 2a +- C, cos2 





B (VII). 


Having thus found y from the known quantities, we find 
C; by (V) which gives 
C, = C, sin ee sin 28 (VIII). 
The sphere is finally determined by adding (II) and 
(III), which gives | 


Cr+ Cy = Cy +2 Dior D = StS—% (7X), 


Before showing how (VII) and (VIII) for y and C, can be 
graphically found without trigonometric calculations, we will 
give a few lines to the combined effect of two prisms: first 
because they will show us the geometrical meaning of the 
formule just developed, and secondly because they advocate 
perhaps a new idea about the graphic representation of a 
prism. For our clinical prisms of crown glass it is practically 
correct to assume that the deviation is proportional to their 
degrees, so that, ¢. g.,a prism of 8° produces 8 times the 
deviation of a1° prism. This is almost entirely correct of 
course if we mark the prisms by their degrees of minimum 
deviation as proposed by Dr. Jackson, though even this 
would not do for fine investigations, as it is impossible to so 
look through a prism always that one gets the minimum 
deviation only. Suppose, ¢.g., that we had a prism of crown 
glass with = 1.53 ground to an angle of 20°, then the 
minimum deviation would be 10° 48'd, but only on the con- 
dition that the rays from the object strike the first surface 
of the prism with an angle of incidence = 15° 48’. Should, 
however, the prism be so placed in the trial frame that its 
first surface is at right angles to the line of vision, as is fre- 
quently the case, then this same prism of 10° 48’d would 
produce an angular deviation of 11° 30’, therefore almost a 
whole degree more. But whether we mark the prisms by 
their degree of grinding or by their degree of deviation, 
this fortunately does not affect the following lines. 

We may further regard a prism as a force, that is able to 
displace a point looked at according to the degree marked 
on it in a direction of its axis, meaning by axis of a prism 
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a line that runs over the centre of the pupil at right angles 
to the refracting edge of the prism, as Fig. 2 indicates. 


FIG, 2. 4 
Graphically we may then represent the action of a prism 
by a straight line in the direction of its axis with a length 
of so many units as there are degrees on the prism. This 
is shown by Fig. 3, where A is the point looked at, AP the 
axis of the prism, @ the angle of the axis, with the horizon- 





Fic. 3. 
tal zero line of the trial frame and A A’ the deviation pro- 
duced by the prism of so many degrees as there are units in 
A A'. Suppose now that we looked at the point 4 with 
two prisms, one of 3° with axis at a° and one of 2° with axis 
at 6°, a and # being indicated by the position in the trial 
frame of the mark on the prism at its apex. Then, as Fig. 
4 shows, the first prism would displace A to A’ by three 





FIG. 4. 
units, and the second one would bring A to A’ by two units, 
if either prism acted by itself alone. If, however, both 
prisms act at the same time, then we have certainly the same 
problem as in physics when we ask what will be the result 
if two different forces act under different angles on the same 
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point. We know that then the diagonal of the parallelogram 
of forces will give us the resultant, and so we see here that 
the resultant of the two prism-forces A A’ and A A’ will be 
A A" if A A’ A" A’ is the parallelogram, constructed out of 
the two prism-forces by drawing an arc of a circle with radius 
A A' from A’ and one from A’ with a radius of A A’. The 
point of intersection of these two arcs will be the point 
looked for and line A A” will give by its length, in the same 
units as for A A’ and A A’, the degree of the new prism 
and by its angle y with the zero line the angle, at which the 
axis of the new prism has to be placed in the frame. 

To get mathematical expressions for these values, we have 
in the triangle A A’ A” the proportion A A’:.A’ A” = 
sin (a — y): sin (y — £), or, if we call the prism-forces in the 
same units P, and P, we get P,: P, = sin (a—y): sin 
(vy — 8), which gives the new angle y by 


_ FP, sina + Py, sin 8 
tang y = P, cos @ + ?, cos p(X): 


We also can draw from the diagram directly P, sin y = P, 
sin a + P, sin # or 
P, aa P, sin a + P, sin B (XI) 
sin Y 

These two last equations are identical in their form with 
(VII) and (VIII) if we only there regard 2a, 28, and 2y as 
the angles involved, and therefore it will be evident that we 
can use the same construction for the cylinders as for the 
prisms. 

This forms the basis for the construction of the little in- 
strument as made for me by Mr. D. V. Brown, of Philadel- 
phia. It consists essentially of three parts, a circular 
protractor, a round glass plate, and a brass ruler. The 
circular protector has a diameter of-a little more than 20 
cm, and its numbers run from 0 to 360° in the same direction 
as they are counted in trigonometry and usually in the trial- 
frame. Diameters are drawn from 5 to 5° and besides 
concentric circles, each having a radius 5 mm larger than the 
foregoing. Upon this protractor and centred with it lies a 
circular glass-plate, which is frosted so that it may be 
written on, and which has etched on it a diameter, as Fig. 5 
shows. 
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This diameter is subdivided into five units on each side of 
the centre, each unit of 2 cm length being subdivided again, 
so that the quarters can be read off conveniently. There is 
also at 43.6 mm from the centre a red point, the significance 
of which will be shown later. At right angles to this diame- 
ter on the glass plate there is a radius, also subdivided into 
five units on one side. But on the other side it has red 
numbers for a unit four times smaller than the first, so that, 
é. g., where the black number 2 appears on the one side, 
there is a red number 8-opposite to it. 


270 


FIG, 5. 


The third part of the instrument is a brass ruler that is 
divided in the same manner as the diameter on the frosted 
plate before referred to, without, however, the red mark on 
it. This ruler is centred with the glass plate and can be 
rotated to any desired angle. 
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To find the sphero-cylindrical equivalent of two cylinders 
proceed now as follows: 

1. Turn the glass plate around till the arrow-head of the 
described diameter points to 2 a, if the axis of the first cylin- 
der is at a° from the horizontal line, and mark down a point 
that coincides in numerical value with the dioptric value C, 
of the cylinder ; putting the point down towards 2 a from 
the centre if the cylinder is positive, but putting it down in 
the opposite direction—that is, towards 2 a- 180, if the 
cylinder is negative. Thus get the first point corresponding 
to A’ in Fig. 4. 

2. Turn the ruler till it stands with its arrow-head at 2 #; 
then lay down C, units, towards 2 # if C, is positive, but 
towards 2 6 + 180 if it is negative. Thus get the second 
point correspondingly to A” in Fig. 4. 

3. Now construct the parallelogram (as indicated in Fig. 4 
and described before) and draw the diagonal A A”’. 

4. The diagonal, A A”’, gives the dioptric value of the 
new cylinder C, by the number of units it contains, which 
units may be either read off directly by the concentric circles 
or A A”’ may be taken between the points of compasses and 
thus measured along the ruler. 

5. The angle, towards which the diagonal points, gives 2 y, 
so that by halving this number we get the axis of the new 
cylinder, which latter must be reckoned positive if 2 y is 
taken in the way indicated. 

6. Find the sphere D of the sphero-cylindrical combination 


by D= too Cs, being careful to give in this formula to 


each cylinder its proper algebraic sign. 

To find the lenticular astigmatism of the eye in amount 
and axis one must put down the corneal astigmatism C, as 
indicated in Fig. 6, C, having been determined by a good 
ophthalmometer and corrected for its position in front of 
the eye as shown elsewhere.’ In the usual way put down 
also the whole astigmatism C, and now construct the new 
parallelogram. Here, however, it must not be forgotten 
that C, is really the diagonal, being the resultant of the 





1 ARCH. OF OPHTHALM., January number of 1893. 





Refractive Value of any Two Cylinders, etc. 445 


corneal and lenticular astigmatism, so that our problem is to 
find the other side of the parallelogram. To do that draw 
a circle from A with radius C, C,; and another with the 
radius A C, from C,. The point of intersection gives point 
C,, and line C, A gives by length and direction the amount 
and angle of the lenticular astigmatism, which is thus found 
rather too small, as the crystalline lens lies so much deeper 
in the eye. The’sphere can then be determined by 6. 


Fic. 6. 


From what has been said before about prisms it will be 
clear without further comment how to proceed with two 
prisms. It may be remarked, however, that this construc- 
tion will often save much trouble and time, so that, for ex- 
ample, a rotary prism can be plotted out in a few minutes 
almost, and the table of Dr. J. Wallace, in the Aznals of 
Ophthalmology and Otology, April, 1892, can be constructed 
without the slightest difficulty, especially if with the angle 
of rotation we discard the minutes as clinically worthless, 
and if we are content to get the new prism accurate within 
the one eighth of a degree. 

It may be further interesting to show how the instrument 
may be used by any one to construct a phorometer. A 
patient with heterophoria may be considered as having 
orthophoric eyes, in one of which there is constantly present 
an imaginary prism corresponding in degree to his hetero- 
phoria, and having its apical point to the side opposite to 
his deviating tendency, so that that eye is obliged to devi- 
ate in that direction to maintain single vision. It is clear 
that the trouble will be corrected by counteracting this 
imaginary prism by another one of the same power, but 
having its apical point in the opposite direction, 2. ¢., in 
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towards the nose in esophoria, and vice versa in exophoria. 
If we now put a prism with its apex at go® in front of a 
patient with lateral heterophoria, we find that we have to 
turn the prism out or in, in order to produce vertical diplopia, 
the amount of turning of course being dependent upon the 
amount of deviating tendency. To find the degree of rota- 
tion necessary for the different degrees, of heterophoria, 
proceed thus on the glass plate. Mark down, as Fig. 7 
2 ef 


’ 
‘a 








ed 


Fic. 7. 


shows, a point B on the diameter corresponding to one 
degree. Draw a line parallel to AD, which represents the 


radius with the black and red numbers. Take a line be- 
tween the two points of your compasses corresponding in 
length to the number of degrees of the prism used, and 
draw a circle with this radius from A, which may cut ZB at 
A’. The angle A’ AB is then the angle to which the verti- 
cal prism has to be rotated to produce vertical diplopia if 
there is present ove degree of heterophoria. The same con- 
struction may be gone through for two, three, four, etc., 
degrees of lateral deviation to find the corresponding angles, 
and these different angles may then be marked down on the 
trial frame, so that the heterophoria can be read off imme- 
diately. 

One may object to the present construction of the instru- 
ment as having only five units on each radius, so that it will 
not allow to give the construction for a 10° prism. But in 
this case all that is necessary to do is to let each unit stand 
for two units or, what is the same, divide all your prism- 
degrees by two, and proceed as before. The angle will 
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remain the same, but get your new prism by multiplying 
your result by two. In the reverse, if we had to deal with 
very small quantities, if ¢. g., we had to combine a .25 and a 
-50 cyl., then it would be better to multiply both by a con- 
venient number, as 4, and work as if we had a I. cyl. and a 
2. cyl.; if we only remember that the resulting cylinder 
must be divided by four. We can thus get results which 
_are often far ahead of the optician’s grinding tools, as is 
shown by the example given in the beginning of this paper ; 
so that in practice only the nearest values can be taken; 
é. g., if the instrument demands a .45 cyl., and we probably 
have to be satisfied with a .50 cyl. Of course it would be 
ridiculous to have special tools made for such small differ- 
ences, as the latter are usually smaller than the errors, or at 
least fluctuations in the observations of the patients. 

It remains only to show now how with the new instru- 
ment the prismatic value of the decentration of lenses may 
be determined. To do that one must remember in what 
relation these quantities are to each other. There are many 
ways of deriving the formula. 

Perhaps the simplest is that by Dr. Ward A. Holden, 
given in these ARCHIVES, vol. xx., No. 1, pag. 20.. The 


. _d . , _@D 
formula is tang A = 7 which may be written tang 4 = wooo? 


where A is the angle of deviation produced by the decentra- 
tion, D the dioptric value of the lens, and d the amount of 
decentring in millimetres. Now with our small angles A, 
not going beyond 4 degrees for each eye, we may make tang 


A =2A tang }, which gives 2 A tang } = ¢?_ The value 


1000 
of tang } is 0.008726, and therefore we obtain 24 = TT 
£. 
8.72° 
To find d by the instrument according to this formula, 
proceed now as follows: Disregard the brass ruler alto- 
gether. Mark down on the diameter with the two red 
marks on it a point corresponding .to the dioptric value of 
the lens, and on the radius a length corresponding to ¢wice 
the desired angle of deviation with reference to the black 


numbers. Join these two points by a straight line, and 
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draw another line parallel to this from the point d°. The 
point where this line intersects the radius, gives by the red 
numbers in millimetres the amount of decentration neces- 
sary to produce the angle A of deviation. Each millimetre 
is represented here by a space of 5 mm, because the point 
d° has not been taken at 8.72 mm from the centre, but at 
43-6 mm. This artifice allows to read off the tenths of a 
millimetre without any trouble. 

The foregoing procedure gives the decentring of lenses 
if the prismatic effect is given in degrees of (minimum) 
deviation. If, however, the prismatic effect is given in de- 
grees of the refracting angle of a prism, then we must con- 
sider that the degree A of minimum deviation of a prism 
with the refractory angle P and the index of refraction of 
the glass are connected by the equation 2 = mire /). From 

sin ry 
4 
2 . 
”%— COS A 
2 


sin 
this we easily obtain tang <= 


As < does not 


surpass 4° in practice, we may put cos < = 1, and have then 


i al 

sn — 
tang £ =, 2. This gives us for our small angles P tang 
Asin} 
a—t1 
0.53002 P. Substituting this value for A in our former 


formula for the decentring of lenses, we obtain S=3° 


D 
By this equation we may now easily find d as before, but 


with this difference, that we must mark down on the radius 
a point corresponding to the séug/e refracting angle of the 
prism, and must take as the starting-point for the parallel 
line not the former point d°, but the second red point 2°. 
With regard to the accuracy of the instrument, the author 
believes that the following claim will, on the whole, be sub- 
stantiated by others. The new cylinder, and therefore the 
new sphere, can be obtained correctly within the 4 of a 
dioptry, and so the new prism within the 4 of a degree. 
The degree of the axis of the new cylinder or prism will be 


And further, if we assume ” = 1.53, we get A = 
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found to be correct within 4°, and the amount of decen- 
tring within } of a millimetre. For clinical purposes, there- 
fore, the instrument will be perfectly sufficient. 

As the main feature of this little contrivance consists in 
the possibility of finding the new cylinder by a graphic 
method, the author proposes for it the name Cylindrograph. 


PHILADELPHIA, June 8, 1893. 





TEMPERATURE-TOPOGRAPHY OF THE EYE AND 
WARM AND COLD APPLICATIONS. 


By Dr. P. SILEX, 


PRIVATDOCENT AND FIRST ASSISTANT, OPHTHALMOLOGICAL CLINIC OF THE 
UNIVERSITY OF BERLIN. 


Translated by CHARLES H. May, M.D., New York. 


UR knowledge of the temperature-topography of the 
eye, a subject which has not occupied space in these 
ARCHIVES, is based upon the investigations of Prof. Michel.’ 
He experimented on rabbits, using the thermo-electric 


couple; his average temperatures were 31.9° for the anterior 
chamber and 36.1° for the middle of the vitreous and for 
the lens. There was a fall in temperature when the point 
of a needle was carried from the middle of the anterior 
chamber towards the cornea, and a rise when it was brought 
near the anterior surface of the iris; in the vitreous, the 
temperature increased on approaching the walls of the eye- 
ball and became equal to that of the body when the needle 
pierced these. Closure of the lids caused an increase of 
from 2° to 3° inthe anterior chamber ; the application of an 
ice-bag caused a fallof from 13°to 15°. Treatises on physi- 
ology do not mention the subject. Investigations, similar 
to those just quoted, had previously been carried out upon 
the human conjunctiva, by means of variously constructed 
thermometers. Thus Eulenburg’ and Gradenigo’ mention 





1** Zur Temperatur-Topographie des Auges.” v. Graefe’s Archiv, Bd. 
xxxii., I, 226. 

? Eulenburg’s Lehrbuch der functionellen Nerven-Krankheiten, 1871. 

8 Gradenigo, ‘‘ Latermometria dell’ Occhio.” Ann. di Ottalm., vi., 2, p. 177. 
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elevations of temperature in inflamed eyes, but give no 
figures. In Dohnberg’s ‘thesis, numerous measurements 
are given; he made use of thermometers, to the bulbs of 
which, plates, 2 cm X 4mm X 3 mm, were joined. The 
concavo-convex mercury plates were placed in the lower 
conjunctival sac, while the thermometer was retained in 
position by two pairs of clamps attached to a brass fore- 
head band, during periods of observation lasting twelve 
minutes each. The average difference in temperature be- 
tween the axilla (37.91°) and the conjunctival sac (35.8-37.0°) 
was 0.5°. He found the following differences between 
healthy and diseased eyes: In inflammatory affections of 
the conjunctiva 0.52°, of the cornea 0.46°, of the iris 0.77° ; 
in glaucoma, 0.58° ; there was no difference in inflammations 
of the choroid and of the retina. Galezowski* put the tem- 
perature of the normal conjunctival sac at 36.5-36.7° and 
gave 0.8-1.0° as the increase in inflammations. He found 
that in certain cases of iritis and keratitis, the temperature 
was the same as that of the body or even lower. In the 
investigations just mentioned, there were a number of pos- 
sible’ errors associated with the use of thermometers in such 
delicate investigations, due to evaporation, conduction, and 
lengthy duration, which errors could be avoided by the use 
of the thermo-electric couple; again, no investigations have 
been conducted on man, by this method. These circum- 
stances, as well as several therapeutic questions, made the 
corroboration of the above-mentioned results seem 
desirable. 

The experiments were conducted in the Physiological 
Institute of this city ; and I am indebted to Prof. Kénig for 
the use of apparatus and to Dr. Wolff for active assistance. 
I used thermo-electric couples made of copper and iron, so 
that the coverings of the eyeball could be perforated with 
ease. Both ends of an iron wire had copper wires soldered 
on; these were rounded off at one end (for mouth and rec- 
tum) and supplied with a conically pointed iron extremity 





1 Dohnberg: Die Temperatur des Auges unter physiolog. und pathol. Ver- 
hiltnissen, Inaug. Dissert. Dorpat, 1876. 

? Galezowski: ‘‘ De la termomeétrie en ophtalmologie.” Rec. d’opht., 1877, 
pp. 275 and 307. 
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2} mm long (perforating needle) at the other. The copper 
wires were connected with Thomson’s galvanometer.' Upon 
closure of the current, there was a deviation of the magnet 
when there was a difference of temperature between the 
soldered ends, the thermo-electrical force being propor- 
tional to this difference. Other currents occurring with 
closure and constant temperature were calculated in advance 
and allowed for in the calculation. Opposite the mirror 
was a scale divided into millimetres. Any number which 
could be read by telescope and located by crossed threads 
could be read in the mirror. When deviation of the magnet 
occurred upon closure of the current, a different number 
replaced that which indicated the original meridian. The 
amount of deviation corresponding to a temperature differ- 
ence of one degree, was calculated empirically several times 
during each day when experiments were conducted ; in this 
manner, differences in temperature could easily be estimated. 
We were usually able to estimate the fortieth part of a 
degree within a few seconds; this rapid estimation is im- 
portant, since a delay of any time occasions innumerable 
variations through secondary currents and changes in tem- 
perature, which interfere with positive results. 

Michel placed one electrode in the eye of an animal and 
the other in a glass of water at®*40°. Upon closure of the 
current there was a certain difference of temperature; then, 
taking into account the rectal temperature, he arrived at 
certain figures indicating the temperature of this or the 
other part of the eye. We did not deem it prudent to fol- 
low this method ; for, in the first place, it is difficult to keep 
water at a constant temperature, say at 40°, and secondly, 
the rectal temperature of narcotized animals is subject to 
great variations and unless constantly measured will be an 
element of error. For example, in a dog under the influence 
of small doses of morphine and kept under ether, the rectal 
temperature first rose 1.2° and after half an hour fell 1.5° 
below the normal. On this account, we placed one electrode 
in the rectum of the dog or the mouth of the human sub- 





1 Compare Pfaundler, Miiller-Ponillet’s Lehrbuch der Physik, iii., pp. 601 
and 940 ; Landois’ Textbook of Physiology, 1889, p. 401. 
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jects of experimentation, at the same time that the other 
electrode was introduced into the eye; in this way we ob- 
tained correct figures of the rectal temperature and of the 
difference between this temperature and that of the eye; 
and we could thus easily establish the temperature of the 
organ or parts of the organ by calculation. The investiga- 
tions were made in rabbits, dogs, and men, in normal and 
pathological conditions, with and without anesthesia. In 
experimenting upon men, we must expect erroneous results 
often, since we cannot always succeed in placing and keep- 
ing the electrode in a desired portion of the eye without in- 
flicting injury upon the patient’s cornea. Strictly speaking, 
the figures give the temperature of the lower retrotarsal fold 
and ocular conjunctiva of the lower portion of the eyeball ; 
but on account of the intimate connection between the blood- 
vessels of the conjunctiva and those of the entire eyeball, 
and on account of the isolated position of the eyeball 
surrounded for the greater part by a bony wall, it is not 
improbable that changes of temperature within or on the 
eyeball can be determined with approximate accuracy in the 
conjunctival sac. The use of cocaine was contra-indicated 
on account of its influence upon temperature ; the feeling of 
coldness after instillation is mentioned by many patients. 
In some cases we used tropacocaine,' an anesthetic recently 
produced by Dr. Chadburne in Liebreich’s laboratory, and 
now manufactured in the Braunschweiger Chininfabrik. In- 
cidentally, it may be mentioned, this remedy used in a 3% 
solution of a pure preparation causes such complete anesthe- 
sia within a few seconds that a foreign body can be removed 
from the cornea without the slightest pain. In iridectomy, 
squint operations, etc., this base has been found to be excel- 
lent on account of its rapid action when instilled during the 
course of the operation, as, for instance, upon the muscle 
tendon after division of the conjunctiva. It seems to have no 
effect upon intraocular tension. 

To begin with, we could assume that the temperature of 
the surface and interior of the eye would be less than the 





1Chadburne, ‘‘On the Value of a New Cocabase: Benzoyl ¥ Tropein 
(Tropacocaine), as a Local Anesthetic,” Brit. Med. Four., No. 1651, p. 402. 
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bodily temperature (which was found to average 38° rectal, 
in rabbits, 39.2° rectal, in dogs, and 36.9° in man, tongue), 
on account of exposed position, evaporation of tears, and 
limited blood supply of certain parts of the eye. The figures 
which follow represent averages. 

In the dog, we found the following temperatures: An- 
terior lamellz of the cornea, 29.58°; anterior chamber, 
34.49°; anterior surface of iris, 36.77°; in the lens, 36.55°; 
in the vitreous, 36.06°; an increase of several tenths of a 
degree on approaching the walls of the eyeball; optic fora- 
men, 39.3°. Rectal temperature, 40°. 

In rabbits (rectal temperature 38.6°) the figures differed 
somewhat: Conjunctival sac, 35.4°; anterior chamber, 
32.1°; lens, 35.46°; iris substance, not more than 0.5° less 
than rectum; centre of vitreous, 33.5°; just in front of 
optic nerve, 35.16°. Apparently these figures do not agree, 
but in reality this is not the case, since the rectal tempera- 
ture of the anesthetized dog averages 1.5° more than that 
of the rabbit. Taking all circumstances into consideration, 
we are justified in saying that the conjunctival sac has a 
temperature of 2°, corneal lamellz 10°, anterior chamber 6°, 
lens 3°, iris substance 0.36°, and centre of vitreous 4° less 
than the rectal temperature. These figures agree approxi- 
mately with those given by Michel. The instillation of 
cocaine caused a fall of temperature of 0.5° in the conjunc- 
tival sacs of the animals. In man, the temperature of the 
lower conjunctival fold was found to be 35.55° (Dohnberg 
36.40°), that is, about 2° less than in the rectum. Cocaine 
reduced this 0.81° = 34.74°; in inflammatory affections 
(scleritis) the minimum effect was 0.1° to 0.2°. 

In all inflammatory affections the temperature was ele- 
vated as compared with the healthy eye: In acute conjuncti- 
val catarrh 0.93°; episcleritis, 0.49°; burn of cornea from lime, 
1.29°; hypopyon keratitis, 1.45° ; corneal ulcer from gonor- 
rhoeal conjunctivitis, 0.8° ; two cases of acute iritis, 1.56°; 
dacryo-cystitis, 0.58° ; acute irido-cloroiditis, with opacities 
of vitreous, 1.18°. The highest temperature was found in 
acute iritis, but even this did not equal the temperature of 
the body. In no case could a febrile elevation of bodily 
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temperature be demonstrated as a result of the local inflam- 
matory process. According to the figures just given, eyes 
suffering from inflammation, average 0.98°, increase in tem- 
perature as compared with healthy eyes. Dohnberg found 
0.59°, and also found that the greatest elevation occurred in 
iritis; this is probably due to great metamorphosis in this 
disease—cell production and cell degeneration ; hyperemia 
alone could not cause the elevation of temperature, for there 
‘is much more hyperemia in blennorrhcea, which has a lower 
temperature. This seems to indicate that the arterial 
current, leading to an inflamed area, is cooler than the in- 
flamed area itself, which is the seat of active metamorphosis, 
and than the venous current, which leaves this area. 

Next I commenced the study of the effect of warm and 
cold applications upon eyes. This I did for theoretical 
reasons as well as to throw some light upon the question of 
which form of application was more suitable in cases of 
gonorrheeal conjunctivitis, complicated with corneal ulcer. 
The various text-books do not answer this question satis- 
factorily—some advise ice applications in these cases, others 
are opposed to the use of these. And the opinions of 
various authorities in this country and abroad differ just as 
much as do the text-books. On this account we made use 
of applications of various degrees of temperature on an 
extensive series of patients, and obtained the following 
results : 

1. Gonorrhceal conjunctivitis, ulcer of cornea. Ice com- 
presses, wrung out well, applied to the lids for ten minutes, 
caused an increase of temperature of 2.24° in the lower 
conjunctival sac. 

2. Purulent conjunctiva, corneal ulcer. Ice compresses, 
wrung out moderately, applied for fifteen minutes, caused a 
fall in temperature of 0.45°; after several seconds the tem- 
perature rose 1.31°, and remained at this point. Probably 
the electrode was influenced at first by the water adhering 
to the margins of the lids. 

3. Iritis. Ice compresses of 5°, applied by the patient, 
caused a diminution of temperature of 4.8°. Immediately 
after drying the eyes, there was a rise of 1.9° above the 
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temperature before the applications. I believe there must 
have been considerable cold water in the conjunctival sac. 

4. Iritis. Compresses of 40°, well wrung out, applied 
ten minutes, produced a fall of temperature of 0.95°. 

5. Glaucoma absolutum. Moist sublimate dressing for 
two hours was followed by a diminution of temperature 
of 2.12°; then warm compresses, 38°, for fifteen minutes, 
caused an additional decrease of 0.03°. 

6. Iritis. Applications of 50° for fifteen minutes caused 
a fall of temperature of 0.6°. 

7. Ulcer of cornea, with marked chemosis of the ocular 
conjunctiva. Applications of 50° for fifteen minutes caused 
a fall of 0.93°. 

I do not wish to hide the fact that several experiments 
gave results which were just the opposite of the above—just 
as in Case 3 there was a fall of temperature after the use of 
ice, there was a rise after the employment of warmth. In 
these cases I assume that some of the hot water reached the 
conjunctival sac. This cannot be proven, but this is the 
probable explanation, since when this was avoided, as for 
instance when dry ice compresses were used, these excep- 
tions did not occur. 

If these expetiments are correct, and the difficulty of 
exactness is self-evident, we would conclude that the com- 
presses usually prescribed by oculists (for instance, applica- 
tions at a lower temperature than the surrounding air, for 
fifteen to thirty minutes three times a day) cause .an in- 
crease in the temperature, and that compresses warmer than 
the surrounding atmosphere cause a diminution in the 
temperature of the conjunctival sac. This effect is due to 
the fact that the elastic blood-vessels of the skin are con- 
tracted by-the application of a temperature less than that 
of the surrounding air and the blood is driven deeper; in 
the opposite condition the blood-vessels are dilated, and 
thus the blood is led from the deeper parts, z. ¢., from the 
conjunctival sac to the skin. And, independent of cen- 
tripetal and centrifugal fluxion, the application of cold is 
accompanied by a reflex increased production of warmth 
with diminished escape of warmth; while with warm appli- 
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cations, the production of heat is diminished, and the escape 
is facilitated by dilatation of cutaneous blood-vessels and 
swelling of the skin. Both factors, fluxion and reflex influ- 
ence upon the production of heat, cause an increase of 
temperature in the conjunctival sac with cold and a de- 
crease with warmth, exactly as we found occurred experi- 
mentally. Whether the same thing occurs after the appli- 
cation of cold for a number of hours, when paralysis of the 
cutaneous blood-vessels results, I cannot say, since I did not 
find time to continue the applications for three hours and 
longer. With warmth, the effects will last indefinitely, for 
theoretical reasons. The very noticeable redness of the lids 
after the use of ice applications in gonorrhceal conjunctivitis 
might be cited as being a contradiction to what has just 
been stated; but in such a case, in the first place, the lids 
are very red to start with, in consequence of the inflamma- 
tion, so that slight changes are not appreciable; secondly, 
the skin is constantly being less macerated by the com- 
presses, so that as a result of the ensuing transparency the 
hyperemia caused by vascular constriction is more distinctly 
visible ; and thirdly, the anemia, as a secondary consequence 
of which the increase in temperature of the conjunctival 
sac takes place, need not be so pronounced as we see it in 
the first stage of the freezing of a part—the ear, for in- 
stance. 

The following experiment may possibly serve to support 
the views just mentioned: Normal conjunctiva, instillation 
of cocaine, fall of 0.7°; cold applications, of 8°. There 
was no change of temperature, especially no increase of 
temperature, which was to be expected according to the 
observations mentioned above. This is explained by the 
fact that the blood-vessels contracted by cocaine could not 
expand to receive the increased volume of blood. It is 
different, naturally, when cold water is applied through the 
open eyelids after an application of nitrate of silver; for, in 
such a case, there is a cooling of the mucous membrane, 
just as the application of cold to the skin produces a reduc- 
tion of temperature in the latter. In cases of blennorrhcea 
with great chemosis, the upper lid overlapping the lower, 
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we can scarcely expect any water to reach the eye from the 
ice compresses, wrung out as they usually are. Hence there 
is no cooling and no diminution in metamorphosis in the 
threatened cornea. On the contrary, if the applications are 
continued for fifteen or thirty minutes only, during which 
period there would be no vascular paralysis, we cause con- 
gestion of the eye and thus furnish favorable conditions for 
continued jeopardy of the cornea. This explains to me 
why patients with inflammatory affections of the eyeball 
usually prefer warmth—the latter causes relief in the con- 
gested organ. If warmth were applied to the eye by the 
warm applications, an explanation which is usually given, 
we would increase the hyperemia in iritis, for instance, and 
interfere with the dilatation produced by atropine; for 
mydriasis requires a diminution in blood supply; this is 
best obtained by the wet compress causing cutaneous hy- 
peremia and maintaining it for several hours—a sort of 
continuous cupping. The agreeable sensation of cold in 
acute conjunctival affections can be attributed in the first 
place to cold water entering the conjunctival sac, and 
secondly to a cutaneous sensation—a feeling of coolness of 
the skin produced by vascular constriction and conduction, 
and referred psychically to the conjunctiva. Sensations 
cannot always be exactly localized. Be this as it may, the 
result of both cold and warmth is to excite metamorphosis 
by means of fluxions, and thus they tend to produce an 
approach to normal relations. As an illustration of this we 
may cite the fact that in iritis, for example, some oculists 
find cold useful, while others use heat combined with 
atropine. 

While conducting these experiments, I thought it perti- 
nent to estimate the influence of warmth and cold upon 
other organs : 

1. Gray rabbit of medium size. Rectum 38.0’, rising to 
39.3° after injection of 0.03 morphine. (Large doses cause 
instant fall in temperature, while in smaller doses this 
diminution does not occur until later.) One electrode was 
placed in the rectum, the other in the abdomen immediately 
in front of the vertebral column. Ice-bag upon the abdomen ; 
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in five. minutes, rise of 0.4°; in twenty minutes, 0.63°—com- 
pared with the rectal temperature, which had fallen during 
the course of the experiment. 

2. Young dog, black, large size. Rectum 39°. Ether 
narcosis and morphine subcutaneously. Small trephine 
opening in the right side of the skull. Electrode introduced 
into the cerebrum. Rectum now 39.3°. Cerebrum 38.85°. 
Mendel’ found the temperature of the cerebral cavity in 
animals on the average 0.7° less than in the rectum. Chloro- 
form, chloral, and morphine caused a fall in temperature 
both absolutely and relatively as compared with the tempera- 
ture of the body, while alcohol caused a rise. Large ice-bag 
kept upon the skull for five minutes; temperature rose 
0.23° = 39.08° (38.85 + 0.23°); in twenty minutes it reached 
40.23° (38.85 + 1.38°); rectal temperature 40°. Preceding 
the experiment the cerebral temperature was 0.45° lower 
than that of the rectum ; after the experiment, 0.23° higher. 
The temperature of the organ which we wished to cool by 
meauis of a universally accepted method was increased. The 
results of warm compresses upon the abdomen were too 
contradictory to be given. But according to the analogy of 
the results in man, we may conclude that they can diminish 
the temperature of the deeper parts when not used too ex- 
tensively nor for too long a time and when used in the 
degrees of temperature mentioned above. The relations 
naturally become changed when larger masses of warm or 
cold water are brought in contact with considerable portions 
of the body, as, for instance, in bathing. Even sponging 
the body with water of 910° caused a fall in temperature 
of the skin, rectum, and axilla (Senator and Winternitz’*), 
the fall in the rectum being usually preceded by a brief in- 
crease. The cooling effect of cold baths, especially in febrile, 
typhoid affections, is well known, and it is equally certain 
that baths of 40° increase the temperature of the body. With 
this temperature the production of heat is made slower, but 
the temperature is really increased. No heat can be given 





1 Mendel, Virchow’s Arch., 1870, S. 12. 


* Rosenthal, ‘‘ Physiol. der thier. Warme,” in Hermann’s Lehrbuch der 
Physiologie, 1882, iv., S. 492. 
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off from the body by conduction to the warmer, watery sur- 
rounding medium; evaporation by sweating and by breath- 
ing then act as regulators; but they cannot prevent an 
increase in the temperature of the body. 

Hunter’s experiment’ cannot be considered as contra- 
dictory to what we have found to be the changes in the 
temperature of the conjunctiva—increase with cold, diminu- 
tion with heat. He found the temperature of the penis at 
a depth of 2” to be 93° F., and after immersion in hot water 
(118°) it rose to 102° F.; the intensity of the water was so 
great, and the separation of the thermometer by the wall of 
the urethra so little, that we can imagine the thermometer 
placed almost directly in the water. The same may be said 
of Michel’s* results, in which opacity of the lens was pro- 
duced by application of an ice-bag upon the eye of a young 
cat, which opacity disappeared immediately upon removal 
of the ice-bag. 

Considering the results in general, they correspond with 
what physiology teaches us—that high temperatures cause 
dilatation and low temperatures constriction of the blood- 
vessels of the skin, in the former case with secondary in- 
crease, in the latter with secondary diminution in escape of 
heat. What is true of the entire body must be applicable 
to a single part, notwithstanding the equalizing effect of the 
circulation. Looking at the practical side, we shall continue 
to do as we have been taught by experience in thousands of 
cases. In treating the unconscious subject of apoplexy, we 
shall continue to apply an ice-bag to the head just as we 
always did—not, however, for the purpose of exerting a 
quieting effect, nor to control inflammation, nor to prevent 
subsequent hemorrhages—the temperature will rise with 
dilatation of the blood-vessels occurring at the same time— 
but we apply the ice-bag as a local stimulant, which acts in 
a refreshing and stimulating manner, and one which will be 
found agreeable after a return of consciousness, just as we 





‘Rosenthal, ‘‘ Physiol. der thier. Warme,” in Hermann’s Lehrbuch der 
Physiologie, 1882, iv., S. 383. 

* Michel, ‘‘ Ueber natiirliche und kiinstliche Linsentriibung.” Festschrift 
zur 3. Sacularfeier der Alma Julia Maximiliana, gewidmet von der med. 
Fakultat zu Wirzburg, 1882, i., 53. 
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use Eau-de-Cologne and the migraine pencil upon the fore- 
head and temple. A poultice applied to the side of the 
thorax affected with pleurisy conducts towards the skin, 
and thus diminishes the quantity of blood and the tempera- 
ture in the pleura. I do not wish to increase the number 
of examples, but will close with the wish that the experi- 
ments just described, which have led to such interesting 
conclusions, may be repeated and extended by some one 
who is not handicapped by the burden of practical activity. 











OBSERVATIONS ON FOUR HUNDRED AND SIX 
CATARACT EXTRACTIONS, PERFORMED BY 
PROF. HAAB OF ZURICH. 


COLLECTED By Dr. THEODOR ARNOLD. 


Translated and abridged by Dr. J. A. SPALDING, Portland, Me. 


HE material upon which this paper is based, was 
- chosen from 33,184 patients, of whom 13,723 were 
‘seen in private practice. The number of extractions was in 
all 406, divided as follows: 


I, Simple senile cataracts, or with but slight com- 
plications. .. 

II. Lamellar cataracts 

III. Congenital cataracts 

IV. Complicated cataracts 


Two hundred and seventy-one of the uncomplicated cata- 
racts were extracted with an iridectomy. When we read 
how often in the simple extraction the prolapse of the iris 
not only threatens, but in spite of eserine, and a permanent 
pressure bandage, and the greatest possible rest in bed, 
actually occurs, we can easily comprehend how the ex- 
perienced Prof. Knapp in his latest publication on this 
subject in these ARCHIVES calls the prolapse of the iris 
“the weak side of simple extraction.” 

Furthermore, there are many cases of loss of vitreous re- 
ported in the latest papers on simple extraction, even when 
the section is made completely within the cornea, and the 
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patient operated upon in the bed in which he is to remain 
until recovery takes place. 

It is, of course, impossible not to be obliged to perform 
secondary operations even after extraction with iridectomy, 
if we desire to give our patients the greatest possible 
amount of good sight. And this is what most of the patients 
desire. For, in the struggle for existence in our days, good 
sight is of the greatest importance to those of the working 
classes. Therefore, Prof. Haab makes a secondary division 
of the capsule, and almost always a successful one, in every 
case in which after a reasonable time from the primary 
operation, vision is not better than }. 

In lamellar cataracts, too, in order not to be satisfied with 
but half sight, we have ceased to make purely optical 
iridectomies. For in a number of cases that we followed 
out with care, the visual results were far from satisfactory, 
in enabling the patient to earn his living. For these reasons, 
we now discind every lamellar cataract, with or without 
iridectomy, and remove the lens in toto. A good result is 
generally obtained in two or three months, and this is all 
the more important for the patient, since more than a 
majority of them are either mentally affected, or are below 
the average of intelligence. Hence, half sight hinders them 
in their development, to which is often added a certain 
mental depression, which after a successful operation gives 
way to increased mental activity. 

The entire series of cases here published contains but a 
single one of loss by infection, with subsequent suppuration 
of the globe, and for that reason I shall once more insist on 
the importance and absolute indispensability of exact asepsis 
in all operation upon the eye. 

The manner in which we act in these cases is as follows: 
On entering the hospital every patient has a complete bath, 
which is repeated on the evening before the operation. 
No patient is ever operated upon on the day he enters 
the hospital. The greatest attention is paid at the patient’s 
first visit to any anomalies of the conjunctiva, lachrymal sac, 
and canal, and if any such are discovered, treatment is at 
once instituted, and often kept up for weeks, either by the 
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application of proper remedies to the conjunctiva, or by 
probing and syringing the canals and sac with weak sublimate 
solutions. All pterygia are abscissed before the extraction 
of the lens. If stenosis or enlargement of the lachrymal sac 
is perceived, the entire region is repeatedly syringed out on 
the day before the operation, and the two puncta cauterized 
with the glowing galvano-cautery, so that they are her- 
metically sealed, and the passage of infectious material from 
the nasal passages prevented. Special attention is also paid 
to the eyebrows, and occasionally the eyelashes are cut off, 
a proceeding which was, however, followed by so much irri- 
tation from the new growth, that it was not repeated many 
times. It is generally sufficient to wash the entire region 
with soap and sublimate solution the day before, then to 
apply a moist pack with sublimate throughout the night, 
and then once more before the operation, to cleanse the 
parts with scrupulous care, as before. 

A few drops of a 2 to 4 per cent. solution of cocaine 
(boiled just before instillation) completely anzsthetize the 
cornea in a few minutes. The eyelids are then everted with 
care, and liberally washed with a weak, warm sublimate 
solution. If the conjunctival fold appears in the least 
suspicious, it is now energetically rubbed with a stronger 
sublimate solution, applied with absorbent eotton. Although 
considerable reaction in the form of chemosis often ensues, 
especially in older or infirm people, this is not to be feared, 
as we have never seen any danger ensue to the eye after 
energetic use of any sublimate solutions. The only point to 
guard against is to prevent the entrance of such solutions 
into the anterior chamber in any way, lest the cornea become 
indelibly stained, and the sight seriously affected. 

All of the instruments to be used in the extractions are 
previously placed in a three per cent. solution of carbolic 
acid and used without being dried or wiped. 

Although the operator or the assistants never come into 
contact with the cutting parts of the instrument, their hands 
are carefully cleansed at the time of the operation with brush, 
soap, and sublimate. 


A speculum, light in weight, with a soft spring and easily 





Cataract Extractions. 465 


removable from between the lids is used to. separate the 
latter. 

The operation is made with a Graefe knife, with a flap of 
between 2 and 3 mm, with puncture and contra-puncture in 
the sclera or limbus. The formation of a conjunctival flap 
is not insisted upon, though Professor Haab thinks that its 
presence ensures rapid closure of the incision. 

When a preparatory iridectomy is made with or without 
massage for the maturation of a possibly immature cataract, 
the aseptic rules are the same. The incision is, however, 
made with a bent iridectomy knife, and the smallest possible 
classical operation performed. The greatest care is made to 
replace the remnants of the iris, and if necessary the spatula 
is repeatedly employed till every shred lies within the 
anterior chamber. 

In order to excise the iris with care and rapidity, the 
fixation forceps is handed to the assistant during this step. 
Afterwards the anterior capsule is divided horizontally with 
the triangular capsulotome just below the centre of the lens, 
and then vertically from the first incision. In this way we 
get a cclear space directly opposite the centre of the cornea, 
there is less danger of subsequent occlusion, and better 
vision results than when the capsule is only divided in its 
upper portion. We have up to this time never attempted 
to remove a portion of the capsule with the forceps. 

The field of operation is at this stage once more irrigated 
with the sublimate, and by soft pressure on the lower 
corneal margin with an india-rubber curette the lens is 
evacuated. In the same way any remnants of cortex are re- 
moved, but if they stick fast in the anterior chamber so that 
‘ it would appear as if there were danger of loss of vitreous if 
pressed too hard to remove them, we leave them behind. 
Professor Horner used to press on the lid with the thumb in 
such circumstances, but Professor Haab does not now em- 
ploy the procedure, as it may eject the contents of the 
Meibomian follicles into the incision, and he simply relies on 
the rubber spatula. | 

If blood or air have entered the anterior chamber, as often 
occurs in old persons after the use of cocaine, the flap is 
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simply raised a few times with the spatula, the iris is care- 
fully replaced, and the entire region oace more irrigated 
with 1-2,000 sublimate solution. 

A rapid test of vision is now made with the fingers, in 
order to reassure the patient, and then both eyes are band- 
aged with cotton soaked in the sublimate as above. 

Although we rarely if ever operate on both eyes at one 
sitting yet both eyes are invariably bandaged, and only 
changed once in twenty-four hours for six to eight days, 
unless pain or great discomfort make a more frequent change 
a necessity. Whenever the bandage is changed great care 
is taken to cleanse the lids with the sublimate solution 
I-2,000, and when the anterior chamber is restored, and 
especially if there are fragments of cortex left behind, atro- 
pine is instilled. If there was abundant secretion from the 
conjunctiva before the operation, we dust iodoform into the 
conjunctival sac and often with the happiest results in 
diminishing the secretions, and generally without producing 
the slightest irritation, or disturbing the rapid closure of the 
incision. 

The chamber is kept moderately dark, and the patient is 
allowed considerable freedom in bed after the first day. 
Private patients are generally operated on in the same bed, 
in which they are to stay for the next few days, but in the 
hospital where the facilities are poor, we often have operated 
in the general operating room, and afterward laid the patients 
in the general ward with patients suffering from blennorrhoic 
and other infectious eye diseases without so far having but 
a single case of infection of the operated eye, a fact that 
speaks well for the thoroughness of the asepsis and of the 
advantages of care in the application of the same. 

Although we believe that recovery is all the more rapid 
and all the smoother the quieter the patient is kept during 
the first few days, we know on the contrary from many 
cases that an eye operated aseptically and bandaged carefully 
and thoroughly can endure a great deal without any 
injury. 

From the fifth or sixth day the unoperated eye is left 
uncovered during the day. In case the? patient "gets deliri- 
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ous, it is left uncovered at once. But up to the twelfth 
day the binocular bandage is carefully employed at night. 

Great attention is paid to a strengthening and nourishing 
diet from the start. Wine or beer are not taken from those 
accustomed to them, or are even given in increased amount. 
It has, however, more than once occurred that notorious 
drinkers have only with the greatest difficulty been re- 
strained from a hypocritical abstinence from liquor from a 
fear of not obtaining a good result. 

It is well worth observing how rapidly the aged and those 
in apparently excellent health grow weaker day. by day, 
even when the operation is going well. For that reason we 
have often been obliged to send patients home before the 
eye was thoroughly restored. 

Although we have never seen a death from hypostatic 
pneumonia, yet we have often been obliged to remove the 
patients to their homes or the general hospital on account 
of a rapid decrease in strength, in which nostalgia plays a 
considerable réle. 

If the stomach or digestion is in bad condition before 
the performance of the operation, the latter is to be post- 
poned for a while, and the digestion improved by proper 
treatment. 

The period of treatment averaged from fourteen to 
eighteen days. 

The final amount of vision was tested at various intervals 
(and at prolonged periods in the case of private patients), 
and the last amount found in the one entered in the 
registers, sometimes with and sometimes without the per- 
formance of a secondary operation on the capsule. Ina 
few cases which were never seen after the first departure 
from the hospital the vision found at that time was entered, 
though it might possibly have been improved at a late date. 


I.—Extraction of Simple or Slightly Complicated Senile 
Cataracts. 


The 302 cases in this class are subdivided into those made 
(A) with an tridectomy (preliminary or during the extrac- 
tion) and those made (3) without an tridectomy. 
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A.—Under this class we have 273 cases, of which 156, or 
57 per cent., were operated upon privately, and 117, or 43 
per cent.,in the hospital. Forty-nine preliminary iridec- 
tomies were made. 

Among the accidents of the extraction operation we find: 

1. Loss of vitreous in 7 cases, but without any further 
injury to the sight or causing delay in the recovery. Cases 
with retraction of the vitreous during the extraction are not 
included. 

2. Hemorrhage into the anterior chamber was observed 
18 times. 

3. The extraordinary number of Ig cases of striated 
opacities of the cornea was observed. 

4. Iritis, more or less severe, with deposits on Descemet’s 
membrane, was seen relatively often, and chiefly in eyes 
that had not previously been healthy, or in persons with 
diabetes and other diseases. 

5. The section re-opened in five patients, though we were 
unable to decide whether this accident was due to the 
patient resting directly upon the eye, or to violent attacks 
of coughing,’or to unknown reasons. In every case the 
recovery was good. 

6. There was but one case of prolapse of iris during the 
recovery. 

7. Glaucoma was seen in four patients at longer or 
shorter intervals after the operation.’ 


Secondary Operations. 


A discission was made in 73 eyes. In 4 a second opera- 
tion followed the first discission, and in one case there was 
an abrasion of the cornea. The largest number of discis- 
sions was made with two Bowman’s needles, some with the 
Graefe knife, a few with the Graefe knife and a needle 
together, and in a few instances with one needle alone. 
The secondary operation was invariably done under cocaine 
anesthesia and with the strictest observance of the most 
exact asepsis, whereby alone the great dangers of this 





1 One case of croupous pneumonia on the nineteenth day ; transferred to the 
internal clinique. 
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minute yet indispensable operation are most largely avoided. 
Great care nevertheless is necessary lest we meet with the 
accidental prolapse of very fine threads of vitreous which 
we observe in some cases with the withdrawal of the needle 
and in others at a later date. These are to be snipped off 
with de Wecker’s scissors, or touched with the galvano- 
cautery, after which we have a rapid recovery. 

The proportional rarity of the performance of discission 
of the capsule in our cases shows the greater advantage of 
the combined over the simple extraction of cataract. For 
whereas we had but 26% of such cases in 273 eyes, Prof. 
Knapp acknowledges 54 % in one series of a hundred simple 
extractions, 74 % in a second hundred, and 53 % in a third 
hundred, thus showing an average of over 60%. And 
further still, as Prof. Haab always does discission whenever 
there is a reasonable probability that it will result in an 
improvement of the sight, and Prof. Knapp operates with 
the same intentions, it is plain that the reason for double 
the number of secondary operations performed by Prof. 
Knapp depends entirely upon the method of operating 
chosen. 

The following tables show the visual results before and 
after the secondary operation of discission. 

1. Final vision WITHOUT discission of the capsule. 

Of the 273 eyes in series A, 200 recovered without any 
further operation, and we find the following results : 

Vision equals 1 in 39 cases, or 14.39 per cent. 
“ “ “ 25 “ “cc 9. 15 “ “ 

25 9.15 

32 11.72 

35 12.82 

20 7.32 

2 9.72 

10 3-64 

0.36 

1.19 

’ 1,82 

I case 0.36 
Perception of light in 1 case, or 0.36 per cent. 

Vision nothing ye ee ee oe 


ee 
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Following the usual subdivision of vision 1 to », as per- 
fect success, we have 197 cases or 72 per cent. 
Vision from +; to tbsp 2 cases, or less than 1 per cent. 

Vision 0 or total loss, 1 case, or less than one half of 1 
per cent. 

2. Final vision WITH secondary operations. 

Seventy-three patients were thus operated upon with the 
result of increasing the vision to 1 in 16 cases, to ? in 17, to 
$ in 11, to 4 in 10, and from } to x4 in the remainder. 

If we collect all the statistics before and after the second- 
ary operation we have: 


Vision equals 


“cc “ 


55 cases, or 20 per cent. 
“ “ 


“ 6“ 


I 

t 42 15 
$ 36 13 
+ 42 16 
$ 43 16 
} 27 10 
4 12 4 
4to7, “ 12 4 
25 1 case “0.36 
vo I “ “ 0.36 
Light perception in 1 case, or 0.36 
Total loss er. Se, See 


If we unite all of the cases and divide them into good, 
moderate, and failures, we have the following list: 

Successes in 175 cases, moderate results in 94 cases, bad 
results in 3 cases, and total failure in a single case. 

Or, once more, calculating all of the cases with vision 
from I to py we have nearly 99 per cent. of successes, I per 
cent. of poor results, and about one third of 1 per cent. 
losses. 

The single case of total failure was due to the patient 
alone, for he was very restless, tore off his bandage, and 
was very unruly from the day of the operation. The 
panophthalmitis broke out on the fourth day, apparently 
due to infection from the patient’s fingers. The other eye 
was, however, operated upon with success at a later date, 
and with good results, the patient being carefully watched 
day and night after the operation till the eye could be un- 
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covered, when a perfect result was found to have been 
obtained. 

There is not a single instance in our list of an eye being 
lost at a later date from insidious irido-cyclitis, or from any 
other disease that could be referred to infection at the time 
of the operation, or that could in any reasonable manner be 
referred to the operation itself. For cases of glaucoma ap- 
pearing sooner or later, by means of which a good result 
from the operation was reduced or even destroyed, or meta- 
static choroiditis which breaks out long after a normal 
recovery, cannot be ascribed to the operation, at least when 
made with an iridectomy. 

Sum up the whole matter as one will, it is my opinion, 
based on Professor Haab’s material, that simple extraction is 
not the best nor ts it the safest method of extracting cataracts. 
On the contrary, the combined extraction when thorough antt- 
septic methods are rigorously enforced, shows fewer total 
losses, and a relatively better amount of sight than the simple 
extraction. 

Referring to the opinion expressed by the supporters of 
simple extraction, that it is to be performed eclectically, so 
that in given cases of complications, or where one eye is 
already lost, etc., or when we wish the greatest possible 
security, the combined method is to be preferred, I simply 
point at the disadvantages of the simple extraction, iris 
prolapse, etc. 


B.—Simple Extractions without Iridectomy. 


During the year 1890 Professor Haab made 29 extractions 
without iridectomy. The section was made upward with a 
Graefe knife 2 mm within the limbus cornez and with a flap 
equal to one-third to two-fifths of the corneal diameter. 

Any definite opinion concerning the advantages or disad- 
vantages of this method, or in regard to the amount of sight 
regained, must be postponed to a future time, as the num- 
ber of cases is still too small at present. 


II.—Lamellar Cataract. 
The 56 cataracts operated upon under this title belonged 


to 31 patients, and three operated upon by extraction are 
not included in the list at all. 
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Fully a third of the patients suffered from gout, arthritis 
in various forms, more than half of them from rhachitis, and 
fully two-thirds were below the average of intelligence. 


Method of Operation. 


Iridectomy was performed eighteen times, but only 
three times for purely optical purposes, and the result 
was so unsatisfactory that the operation was not pursued 
in the clinique. The majority of the iridectomies were 
made for the purpose of reducing rapid increase in tension 
from swelling of the lens, or where the pupil did not satis- 
factorily dilate under the exhibition of atropine. Latterly, 
however, we have operated without iridectomy, and so far 
without witnessing any unfavorable results. The pupil is 
dilated ad maximum with atropine, and then under cocaine- 
anzsthesia, and with the most careful asepsis the capsule is 
divided, and not too freely, with the narrow Graefe knife. 
If the lens swells rapidly and violently we resort to the use 
of ice-bags and rest in bed, or, if absolutely necessary, para- 
centesis of the cornea is made without delay, and repeated 
if necessary. In doing this we employ a narrow, bent knife 
and a narrow spatula for pressing open the incision. If 
more than one discission is needed it is generally done with 
the needle. 

In all 129 discissions were made, seven in one case. 
Paracentesis was performed 41 times. There were no 
threatening symptoms in any case. In one case only, a 
badly nourished patient from the country, the recovery 
was extremely slow and there were repeated attacks of 
iritis serosa, all of which, evidently due to anemia, were 
finally relieved without doing any damage to the eye. 

Vision of 1 was obtained in 15 cases, or 26.78 per cent. ; 
from $ to % in 29 cases, or 52 per cent.; from } to yy in 11 
cases, and one case had only slight perception of light. 


III.—Congenital Cataract. 


In this class there were eleven operations in nine patients. 
In three, the operation was performed with iridectomy, in 
all the rest discission with the needle or narrow knife. The 
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final visual result after subsequent discissions (in four cases) 
was perfect in one, moderate in four, and in the rest the 
operation had been performed for cosmetic effects alone, the 
visual fields being imperfect from the first presentation of 
the patients. 


I1V.—Complicated Cataracts. 


In this class there were 16 extractions on men and 
21 on women. In all, the greatest watchfulness in regard 
to asepsis was observed. In 23 patients a preliminary 
iridectomy was performed owing to the presence of iritic 
adhesions or fluid vitreous or other complications. In 10 
cases there was extensive loss of vitreous at the time of 
extraction. In a majority the lens had to be extracted with 
a spoon, or with a silver-wire loop which Professor Haab 
seems now to regard as superior to any spoon of solid 
metal. 

Some of the patients had been refused an operation at 
other cliniques, but in most of these we were glad to observe 
an encouraging increase of vision after the operation. The 
visual results, taking all in all, were small. 

One quarter of all the patients recovered no sight at all, 
and of the remainder there were two or three who got } or 
4, whilst the remainder varied from that to y4. 

Some of these patients obtained still better sight after 
subsequent discission, and I should not forget to insist that 
in a few cases the extraction was done for cosmetic purposes 
alone. 

Among interesting notes on this class of patients I find the 
case of a man with a history of optic atrophy from specific 
infection, with narrow field and incipient cataract, in whom 
at a later date, after inunction, a preliminary iridectomy 
was performed for maturation of the cataract. Three 
months after this latter operation, extraction was done with 
the spoon, and later, after discission, vision was brought up 
to 4, though the field remained affected. 

Another case was one of amaurosis after a fall on the 
occiput. Later still the patient was hit violently on the 
head with a club. When he regained consciousness he had 
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loss of sight from hemorrhage into the retina, as he was in- 
formed by an ophthalmic surgeon whom he saw at the time. 
The extraction of the lens, immature when he consulted 
Professor Haab, was accomplished with iridectomy, and the 
sight as tested after the operation was good, but unfortu- 
nately the eye was hit on the second night afterwards, re- 
sulting in hemorrhage into the anterior chamber, gradual 
diminution of sight to perception of light, and finally 
blindness. 

In a third case there was hemorrhage from the vitreous 
(possibly too from the choroid) on the third day, with clots 
of blood visible in the vitreous for months afterward. Still 
the patient could see ,'5. , 

In several of the cases of complicated cataract the pa- 
tients were subjected to a prolonged preliminary inunction, 
and apparently with much benefit, prior to the extraction of 
the lens. 

The list further includes a case of detachment of the retina 
as diagnosticated before the operation, but with good per- 
ception of light in parts of the field. Tension was also re- 
duced and pterygium was present. This was not treated. 
The result was good, in that the vision was better after the 
extraction than before. 

One of the most interesting cases was one in which a pre- 
liminary iridectomy was made for increased tension. During 
the extraction the patient compressed the eyelids so that the 
vitreous extruded before the lens was extracted. Extraction 
with a spoon, but so abundant a loss of vitreous that the 
cornea collapsed and could not be made out as a structure of 
the eye. In a few minutes, however, the globe regained its 
shape and the ultimate result was good, Snellen viii being 
read with a proper lens. 

Another patient exhibited disseminated patches in the 
choroid many years before, and as was to be expected, but 
little sight was regained. The whole list is characterized 
by cases really unfit for operation, and in which it was done 
simply in the hope of doing something for a large number 
of unfortunate creatures. 
























GLAUCOMA EXPERIMENTALLY PRODUCED IN 
RABBITS. 


By Pror. RICHARD ULRICH, or Strrasssurc. 
Translated by CHARLES H. May, M.D., New York. 


Y studies in glaucoma having led me to regard the 

iris as the principal and causative factor in the 

production of hyperemia and hypersecretion of the ciliary 

processes, 1 did not neglect to verify the results obtained 

from the examinations of the irides of enucleated eyeballs 

by comparison, with the excised pieces of iridectomies in 
recent cases of glaucoma. 

These investigations were published in 1882.’ The results 
which can be described briefly as fibrous condensation of 
the iris tissue with obliterating vascular changes, were sub- 
sequently corroborated a number of times, partly through 
examination of excised pieces of iris,’ partly through the 
study of enucleated glaucomatous eyeballs... An oppor- 
tunity for verification presented itself through the examina- 
tion of two glaucomatous eyeballs removed from a cadaver.* 
I became convinced of the necessity of using only fresh 
material in studying the pathogenesis of glaucoma; and 
hence as early as ten years ago, I thought of the experi- 
mental production of glaucoma in animals for this purpose. 

For obvious reasons, my experiments were directed 
towards the production of secondary glaucoma, the etiology 





lv, Graefe’s Archiv, Bd. xxviii., 2. 

® Die Verdnderung des Iris-Gewebes bei verschiedenen Augenerkrankungen. 
Inaug. Diss. v. Georg Heyne, Konigsberg, 1884. 

’ Birnbacher und Czermak, v. Graefe’s Arch., Bd. xxxii., 2. 

***Studien uber die Pathogenese des Glaucoms,” v. Graefe’s Arch., Bd. 
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of which is apparently plain ; the two principal forms fol- 
lowing anterior and posterior synechiz did not seem to pre- 
sent too much difficulty in demonstrating the existence of 
primary disease ; I selected glaucoma after leucoma adherens, 
because the development of this form did not seem as am- 
biguous as other varieties of secondary glaucoma. 

The increased tension following chronic iritis with circu- 
lar synechia may be explained in two ways: The retention 
theory believes it to be due to separation of the anterior 
from the posterior chamber; the secretion theory, which I 
advanced, considers it due to marked fibrous degeneration 
of the iris, sclerotic changes in the walls of the blood-vessels, 
and pigment-thrombosis—all of which changes, described by 
myself, and by Heyne, must lead to disturbances in the cir- 
culation of the.blood in the iris and ciliary body. In cases 
of glaucoma following leucoma adherens, the retention the- 
ory is as applicable as when total posterior synechia occurs. 

My first experiments in causing secondary glaucoma 
from leucoma adherens were done in 1882." But al- 
though I succeeded in producing a perforating ulcer of the 
cornea in a rabbit by means of a pointed stick of nitrate 
of silver, and a considerable portion of the iris became in- 
carcerated, there was no appreciable increase of tension 
during a period of observation lasting a year anda half. I 
was led to resume the experiments in somewhat modified 
form in 1887, by a clinical observation already reported,’ the 
details of which I shall repeat briefly, since they are of im- 
portance in considering the much-discussed question of re- 
tention or secretion theory. 

On the Ist of May, 1887, a case of gonorrhceal conjunc- 
tivitis came under my care; there had been rapid and total 
necrosis of the cornea, the iris becoming adherent to lens 
capsule in a condition of extreme myosis and the narrow 
pupil obliterated by exudation. As there was complete loss 
of cornea, the iris had to bear the intraocular pressure and 
there was bulging at two points requiring incision. In the 
course of four weeks, smooth healing with the iris in its 
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normal position resulted, and there was no doubt of an ad- 
hesive connection between iris and lens capsule. According 
to the retention theory we ought to have had glaucoma; 
but instead, after observation for five months, the eye 
showed excellent perception of light, a good field and nor- 
mal tension. The iris, free and exposed to the air, con- 
stantly became more fibrous in character through the growth 
of white connective tissue in its substance; when this 
fibrous degeneration had reached.a certain point (in Dec. 
1887) glaucoma set in. 





theory to explain how an eye, with apparently normal secre- 
tion during five months, could preserve normal tension, 
with the contents of the vitreous arid the posterior chambers 
completely separated from the chief exit in the iris angle— 
a difficulty of explanation which, by the way, exists quite 
often in typical cases of secondary glaucoma in which in- 
creased tension follows the occurrence of posterior ring 
° 
synechia only after the lapse of years. Hence in the fall of 
1887, I determined to renew the experimental attempts to 
produce glaucoma in animals, with the idea of converting 
the normal spongy, vascular iris into an atrophic and 
sclerotic membrane so as to produce the greatest possible 
amount of vascular obliteration. 

At first I performed total excision of the cornea in two 
animals; but in one there followed panophthalmitis, and in 
the other an uncontrollable granuloma upon an extensive 
prolapse of the iris. Next, I distributed the excisions, re- 
moving successive quadrants of the cornea extending to the 
pupil, allowing each defect to heal with an adherent iris 
before the next operation ; segments of natural cornea were 
allowed to remain between the excised portions. The iris 
showed a tendency to loosen itself from its adhesion to the 
corneal cicatrices; so I closed the lids with a single suture 
corresponding as closely as possible to the seat of excision. 
This enabled me to keep the lids closed for two weeks, to 
watch the eye, to remove secretions, and to give support to 
the exposed iris. By means of this procedure I succeeded 
in effecting multiple excisions of the cornea in eleven cases, 
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each with more or less extensive adhesion of the iris to the 
corneal scar—in ten cases without any marked change in 
the corneal curvature, in one case with total staphyloma. 

Four of these cases developed a well marked secondary 
glaucoma, with appreciable and constant increase in intra- 
ocular tension; in five cases increase of tension was doubt- 
ful or inconstant ; in two cases the operated eyeballs became 
soft. 

The four successful cases of secondary glaucoma (detailed 
description is omitted) showed great similarity in course and 
in anatomical examination. There could be no doubt of 
the existence of real secondary glaucoma analogous to that 
which is observed in man. From one month to three 
months after the artificial production of leucoma there fol- 
lowed acute and distinctly appreciable increase of tension, 
sometimes accompanied by hemorrhages into the corneal 
cicatrix and partial bulging of the latter, and the eyeball 
seemed increased in size as compared with the opposite one. 

In regard to the anatomical examination, the following 
are the important points as far as they relate to the produc- 
tion of glaucoma: 

In all four cases there were extensive anterior synechiz, 
especially of the pupillary portion of the iris. The histo- 
logical changes of the iris consisted in fibrous sclerosis and 
atrophy; the latter had reached such a degree in portions 
that we could assume that blood-vessels must have become 
obliterated ; on the other hand, there were areas, especially 
in the pupillary portion, which showed dilatation of the 
blood-vessels. The anterior chamber and Fontana’s spaces 
were more or less contracted or obliterated. Most of the 
ciliary processes appeared hyperemic. There were pigmen- 
tary deposits, especially in the neighborhood of the blood- 
vessels, and there was also pigment in the blood-vessels 
(pigment-thrombosis). The vitreous was infiltrated with 
albuminous fluid, especially in one of the cases. Retina, 
choroid, and vasz vortic. negative. 

Two very important points observed during life may be 
noted here: first, the early occurrence of hyperemia of the 
ciliary processes, and, second, the simultaneous occurrence 
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with this hyperemia of hypersecretion of aqueous humor as 
demonstrated by subcutaneous injection of fluorescin. It 
is also interesting to note that in several cases the advent of 
glaucoma was accompanied by visible hemorrhages into the 
leucoma, and in the other cases traces of old hemorrhages 
were found when the corneal cicatrices were examined. 

The facts just mentioned easily explain the occurrence of 
increased tension. 

Besides these four cases there were four others which re- 
sulted negatively, though done apparently under the same 
circumstances; there was no appreciable increase of tension 
following the adhesion of the iris. Since negative results 
are often of value when considered in connection with posi- 
tive data, a brief description is given. These cases (5, 6, 7, 
and 8) were observed for five to ten months, during which 
time successive exsections of pieces of cornea were done. 
At the end of these periods of observation the animals 
were killed. The microscopical examination showed in- 
complete adhesions of iris to cornea, and especially a free- 
dom of the margin of the iris. 

These cases (5-8) were observed much longer than the 
first four cases, with the expectation that increased tension 
would show itself. Hypersecretion of the ciliary processes 
could be demonstrated by the fluorescin method ; but this 
hypersecretion certainly did not lead to an appreciable in- 
crease of tension. Hence it was important to search for 
anatomical differences, which, however slight, might explain 
the variation in course during life. Two such differences 
were found in comparing the anatomical examinations of 
cases 1-4 with cases 5-8: 1. The pupillary portion of the 
iris was less adherent in the second group of cases than in 
the first; 2. there was less deposit of pigment in the ciliary 
processes. 

Remembering the observations during life and adding the 
positive and negative points of the anatomical examination, 
it is not difficult to explain the pathogenesis of secondary 
glaucoma experimentally produced in animals. 

The immediate effect of an extensive incarceration of the 
iris in the corneal defect is besides the mechanical imprison- 
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ment, traction upon the iris and the corresponding part 
of the ciliary body and partial narrowing of the anterior 
chamber and Fontana’s spaces. We notice an immediate 
hyperemia of the ciliary processes and an increased produc- 
tion of aqueoushumor. The mechanical incarceration of iris 
tissue acts directly, and the secondary fibrous degeneration 
and atrophy act indirectly to produce disturbances of the 
circulation in the iris. 

My experiments in animals have convinced me that incar- 
ceration of the pupillary portion of the iris produces glau- 
coma more readily than peripheric incarcerations. The 
reason for this seems to be that the former encloses a larger 
vascular area than the latter. 

The pigment infiltration of the ciliary processes may be 
regarded as an important symptom of chronic hyperemia of 
these parts, showing the existence of a long-continued pro- 
cess associated with stagnation; hente in the second group 
of cases no such marked hyperemia existed. 

The facts just mentioned ought to suffice in explaining 
the rationale of the production of glaucoma in these animals. 
Immediately following the incarceration of the iris in the 
corneal scar there was chronic hyperemia of the ciliary pro- 
cesses ; this caused pigmentary deposits in the tissue of the 
processes and also hypersecretion of the aqueous, the de- 
monstration of which scarcely required the use of fluorescin. 
This hypersecretion is the fundamental factor in the produc- 
tion of glaucoma, and accordingly, the entire theory is a 
secretion theory, the same that I advanced in 1884, explain- 
ing ordinary inflammatory glaucoma as well as the two 
principal forms of secondary glaucoma in man. Impeded 
permeability of the anterior chamber may be an accessory 
cause. 









ON INTRAOCULAR CYSTS. 


By Dr. RICHARD GREEFF, FRANKFORT-ON-THE-MAIN. 


Translated by Dr. WARD A. HOLDEN. 
(With Plates VIII. and IX., vol. xxv., German edition.) 


Je. aaain clinical descriptions of cases of intraocular ; 


cyst are common enough in the literature, there are 
many points touching the nature and genesis of these cysts 
that are still in doubt. We have begun to have a clearer 
idea of them since an attempt was made to classify them as 
to their structure and location, and since we have ceased to 
regard the genesis as the same in all cases, and to explain 
them all by the same theory. 

As regards the structure of the cysts, the best classification 
is the earlier one of Hulke (Royal London Ophth. Hosp. Rep., 
1867, vol. vi., p. 12), which distinguished ; 

1. Thin-walled membranous cysts with epithelial lining 
and clear fluid contents; 

2. Thick-walled cysts with opaque, thick contents ; 

3. Solid cysts, consisting of a collection of epithelium ; 

4. Cysts composed of myxomatous tissue. 

We recognize that in this classification have been included 
as cysts two forms of tumor of- widely different anatomical 
structure, those with a firm wall and fluid contents, and 
those of uniform consistency. The two have only similarity 
of appearance, origin, and character, in common (de Wecker, 
Graefe-Saemisch, vol. iv., p. 540). 

We might better call 

No. 1 and No. 2 “ true cysts.” 
No. 3 and No. 4 “ false cysts.” 
481 
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The chief point in the pathogenesis of the intraocular 
cysts lies in distinguishing whether in a given case we have 
to do with a tumor which has arisen from the implantation 
of epiblastic tissue in the mesoblast, or which has arisen 
directly from the mesoblast. Treacher Collins calls the cysts 
which have originated in the former manner epithelial cysts, 
and those originating in the latter endothelial cysts. 

The observation that an injury almost always precedes 
the formation of an intraocular cyst, and further that cilia and 
epidermic scales in the eye give rise to growths and small 
tumors first led pathologists to consider the intraocular 
cysts as epithelial or implantation tumors (theory of Buhl- 
Rothmund). What these authors found clinically and 
microscopically was proved for the solid or false ocular 
cysts by experiments on animals (Dooremal, Goldzieher, 
Masse, Schweninger, Hosch, etc.). Through the injury 
small particles of epidermis or of glands are carried into the 
eye, where they form solid tumors composed of concentric 
layers of epithelial cells, called epidermoidoma by Roth- 
mund, epithelial pearl tumors by Monayer, or cholesteatoma 
rather than cysts. 

These epithelial particles are carried mostly into the iris, 
where they appear clinically as small yellowish pearly 
tumors. 

Experiments show that at times serous cysts also may be 
due to implantation. For this there is required only the 
passage of any foreign body into the eye, while for the 
production of a sebaceous cyst Hosch supposes the entrance 
of a gland to be necessary. According to Masse’s experi- 
ments, the entrance of corneal epithelium may cause either 
false or true cysts of the iris. 

It is not always necessary that there be a perforating 
wound, for cysts have been seen to arise from the scratching 
of the cornea with a pin or the finger-nail. Bland Sutton 
had described such implantation cysts, which were taken to 
be dermoid cysts of the limbus, and which appeared after 
trivial injuries in this region. 

Not infrequently small vesicles or cysts appear on the 
surface of the cornea, but these are of a different character 
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and have another genesis. These are small elevations of 
the cornea found in staphylomatous and glaucomatous eyes. 
Collins examined such microscopically. “There is a slight 
infiltration of round cells between the anterior layers of the 
cornea. The epithelium shows a number of cystic cavities 
mostly of oval shape and of varying size. Some of these 
cysts have broken through their anterior wall and open on 
the surface. They are all separated from the membrane of 
Bowman by a layer of cells.” 

We must assume these cysts to represent the final out- 
come of the condition which Fuchs has described as the 
cause of the corneal opacity in glaucoma. 

Among the epiblastic cysts are the rare implantation-cysts 
in the corneal substance. Alt has described four such. All 
arose after an injury; in two the walls of the cyst showed 
uveal pigment, which led the author to the conclusion that 
by the injury uveal pigment had been carried into the 
cornea, and proliferating had destroyed and displaced the 
surrounding tissue. 

Collins has lately reported two interesting cases of this 
sort. The first was an epithelial implantation-cyst in the 


cornea after a perforating shot-wound, the second a similar 


cyst after a cataract extraction. The author supposed that 
in each case epithelial cells had been carried into the sub- 
stance of the cornea at the time of the injury. By their 
proliferation the tells lying between them were compressed, 
broken up, and finally absorbed. 

The greater number of ocular cysts arise from the tissue 
of the iris. They are found on the anterior surface, in the 
substance of the iris, and arising from the posterior pigment 
layer. They are situated on the pupillary margin as well 
as in the iris angle. 

A number of these cysts may be explained by the Buhl- 
Rothmund theory, particularly those in the second category 
of Hulke’s classification, the epithelial cysts of Collins. 
Here belongs the case described by Graefe, in which the 
cyst contained short hairs and sebaceous matter. 

A case reported by Feuer shows that the Buhl-Rothmund 
theory is applicable to many serous cysts: “In numerous 
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preparations one saw a section of the normal iris, which, 
when followed further, divided into two portions, the angle 
between the two being lined with a many-layered epithelium, 
somewhat similar to the corneal epithelium.” 

In the late literature Stélting reports two interesting 
cases, and, on the ground of his microscopic examination, 
adheres to the above theory. He assumes an inoculation of 
corneal or conjunctival epithelium into the iris through the 
wound. 

In opposition to this theory stand the cysts whose devel- 
opment has not been preceded by injury or perforation of 
the cornea, the so-called spontaneous or idiopathic cysts of 
the iris, which arise from mesoblastic tissue purely. These 
cysts, whose existence was formerly doubted by adherents 
of the theory, have been frequently observed of late. Such 
cases have been reported by Schréder and Schmidt-Rimpler. 
The latter author has endeavored to give a satisfactory 
account of the development of these spontaneous serous 
cysts, by supposing them to be due to a closure of one of the 
crypts which Fuchs describes as normally present on the 
_ anterior surface of the iris. According to Fuchs these de- 
pressions extend down to the vessels, and the latter send 
their lymph through them to the anterior chamber. Masses 
of tissue and small, non-nucleated membranes spread over 
these crypts. “If now, in pathological conditions, a mem- 
brane of this sort becomes thickened so that the iris tissue 
is completely cut off anteriorly from the anterior chamber, 
the lymph increases, and distends the original depression.” 
This view has the merit of explaining the endothelial lining 
of the iris cysts. 

Collins, adhering to Schmidt-Rimpler’s theory, reported 
two further cases of idiopathic iris cysts. 

Herrnheiser also reported a case, but did not accept 
Schmidt-Rimpler’s theory as proven. 

Lately the theory of Eversbusch has been favorably re- 
ceived. He believes that from some injury a hemorrhage 
takes place at the iris angle, causing distension and detach- 
ment of the ligamentum pectinatum and the anterior and 
middle layers of iris tissue. Through transudation from the 
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circulus anterior iridis major a cyst forms in the loosened 
tissues, which gradually enlarges at the expense of the iris 
and the cornea. Gayet and Hanemann have supported this 
theory. 

Quaita observed a cyst nine months after extraction of a 
cataract. Microscopically the corneal epithelium was found 
to have grown over upon the iris. 

Among the spontaneous cysts should be included the rare 
cases of congenital cyst, which may be explained in accord- 
ance with Everbusch’s theory. Until we have further in- 
formation, we may assume that a lesion of the eye is 
produced at birth, causing hemorrhage at the angle of the 
anterior chamber. 

Other varieties of cyst have been described lately by 
Collins. One was in the anterior chamber, a second be- 
tween the pigment layers of the iris, and a third on the 
posterior surface of the iris. 

A peculiar case was observed by Critchett. A portion of 
the cyst projected into the anterior chamber, and a portion 
lay beneath the conjunctiva. 

When we take into consideration the many theories ad- 
vanced to account for the origin of the serous cysts, all of 
which are more or less probable, and the manifold nature of 
the cases reported, we may safely conclude that no one 
theory is capable of explaining all the cases. 

In general we may say that the thin-walled cysts lined 
with a single layer of endothelium are not implantation 
cysts, but endothelial cysts originating in and from meso- 
blastic tissue only. 

The following interesting case, the eye being enucleated 
in the Berlin university clinic and given to me for examina- 
tion by: Professor Schweigger, cannot be considered as having 
arisen by implantation. 


Multiple cysts of the ciliary body after cataract extraction, 
with consecutive chronic chorotdttts. 


G. H., zt. forty-two, was injured with splinters of iron in the 
left eye in 1882. One splinter was said to have been removed, 
another remained in the eye. Vision gradually grew worse. 
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Jan. 14, 1884, the patient was examined by Professor Schéler. 
R normal, V = $4; L cataracta mollis traumatica. Perception 
of light good, projection outward poor. Extraction was made, 
resulting vision 34%, Snellen VII. 

Downward and outward in the periphery of the vitreous is a 
grayish-white mass (foreign body) with neighboring inflammatory 
changes. Remainder of vitreous cloudy. Disc indistinctly 
seen. 

Two mm outward and downward from the limbus cornee is a 
small bluish-black spot in the sclera, where, according to the pa- 
tient’s statement, the foreign body entered. The visual field 
shows a defect upward and outward extending nearly to the point 
of fixation, 

March, 1889, the patient came to the Berlin clinic saying the 
sight of the left eye was failing and the eye had been inflamed. 

The cornea is slightly cloudy, and there is some perikeratic in- 
jection. The anterior chamber is shallow ; the iris is pushed 
forward, irresponsive, greenish-gray in color, containing little pig- 
ment, and atrophic. Upward and outward is a broad coloboma 
including one third of the iris. Pupil and coloboma are almost 
completely filled with a dark tumor, which apparently springs 
from the pigment layer of the iris. By lateral illumination the 
tumor appears translucent, suggesting rather a cyst than a com- 
pact tumor. V =O, tension reduced, ball sensitive to pressure, 
mobility normal. 

March 14, 1889, the ball was enucleated. Its posterior surface 
showed a number of shallow linear depressions, and appeared 
shrunken and small. 

After hardening in Erlitzki’s fluid and alcohol the ball was cut 
in horizontal sections. No foreign body was found. 

Fig. 1 represents one of the sections. The cornea is fairly 
normal excepting the operation scar. 

Just behind the cornea (Fig. 1) are two thin-walled cysts with 
transparent contents. Behind the cysts is a remnant of the 
vitreous. The posterior two-thirds of the ball is filled with a 
tumor-like mass with numerous pigment deposits. In the upper 
segment of the ball the large cyst to the right is not seen and the 
small one to the left is larger (Fig. 2). Between this latter cyst 
and the cornea a portion of the iris remains, the anterior surface 
adherent to the cornea, the posterior surface loosely attached to 
the cyst. This cyst does not come in contact with the cornea, 
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but extends along the posterior surface of the iris and is adherent 
to the ciliary body. Behind the cyst lies a remnant of the lens 
with its capsule and the zonula. Behind the lens lies shrunken 
but transparent vitreous. No trace of the retina can be found. 
On the opposite side the remainder of the iris lies directly behind 
the cornea and is adherent to it. The anterior margin of the iris 
lies at the end of the corneal scar, but has not healed into it. 

Microscopic.—The scar extends through the cornea almost 
transversely. The middle lamella have united. The spaces 
between ‘the cut anterior and posterior lamellz are filled with 
epithelium or endothelium. There is also in the wound canal a 
new vascular fibrous tissue. Descemet’s membrane has not 
reunited. 

The margin of the iris has not healed into the corneal wound. 
The iris angle is adherent to the cornea. The endothelium of 
the cornea and of the iris is normal. The iris and ciliary body 
are atrophic. 

The relations are somewhat different on the other side where 
the cyst has its origin (Fig. 2, left). The infiltrated iris lies on 
the cornea. The middle layers of the iris are thickened by con- 
nective-tissue proliferation. The pigment layer is but slightly 
thickened. Adjoining the pigment layer is the pigment layer of 
the cyst, which extends backward and inward along the ciliary 
body. The ciliary body is atrophic, the muscle being scarcely 
visible, the processes compressed. The pars ciliaris retine can- 
not be recognized. 

The cyst itself is lined with a single layer of endothelial cells. 
The outer wall is composed of pigmented atrophic uveal tissue. 
The tumor-like mass in the posterior portion of the ball is com- - 
posed of different elements. Its production would seem to have 
been as follows : Cyclitic membranes formed in the vitreous, and 
shrinking detached the retina totally and the choroid partially, 
separating it into layers, the intervening spaces being filled with 
fluid. All these tissues have been distorted and altered by the 
traction of new-formed connective tissue, and have finally become 
so degenerated as to be almost unrecognizable, and here and there 
bony deposits have been formed. 


The cyst simply rests on the iris, but is inseparably con- 
nected with the ciliary body. We have then in this case 
cysts of the ciliary body. 
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The development of serous cysts of the ciliary body has 
been described by Kuhnt. He frequently found them asa 
senile change in eyes in which the ciliary body was altered 
by atrophic processes. These cysts appear most frequently 
on the portion of the ciliary body next the ora serrata. 
They arise from the detachment of the pars ciliaris retine 
or of the pigment epithelium. The atrophic processes in 
the vascular portion of the ciliary body are the cause of the 
transudation and the resulting cystoid formations. The 
smaller cysts, becoming confluent, form a larger one 
(Kuhnt). ' 

In the present case we have no senile changes, but changes 
consecutive to the atrophy of the ciliary body following the 
clinically-observed irido-cyclitis. In order to understand the 
development of these cysts, we should recall the experiments 
and theories of Nicati. He assumes that the fluid secreted 
by the chorio-capillaris is excreted by the ciliary processes. 
When, as in our case, in all probability an adhesion forms 
between two ciliary processes, or between a ciliary pro- 
cess and the iris, the fluid secreted cannot flow into the 
anterior chamber, andthe formation of cysts and the serous 
infiltration of the choroid is the natural consequence. Here 
the entire ciliary body has been detached, and between sclera 
and ciliary body a quantity of fluid has been poured out. 
Such pathological conditions speak in favor of Nicati’s 
views. 

The development of the changes found was probably as 
follows: After the extraction of the traumatic cataract a 
slow irido-cyclitis led to adhesions between the ciliary pro- 
cesses or between a ciliary process and the ciliary body. In 
this way closed cavities were formed, into which fluid 
secreted by the chorio-capillaris was poured continuously, 
so that gradually three large cysts developed. The original 
cylindrical epithelium of the adherent ciliary processes be- 
came, through the growth of the cyst, a simple layer of flat 
cells. The cysts prevented the exit of the aqueous humor 
through Fontana’s spaces and the lymph channels of that 
region, thus causing a stasis in the choroid itself of the 
transudation from the chorio-capillaris. 
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With the frido-cyclitis an abscess developed in the vitreous. 
This led to detachment, and later to degeneration of the 
retina. 

In this case the diagnosis of cyst was made with the oph- 
thalmoscope. This is not always possible, and a melano- 

‘sarcoma may be mistaken for a cyst. In cases in which 
enucleation is not definitely indicated, the diagnosis might 
be confirmed by puncture of the tumor through the sclera. 

In a doubtful case, with immature cataract and a black 
tumor behind it, Collins removed the cataract, and made an 
iridectomy at the seat of the tumor. The tumor collapsed 
when the iris was seized with the forceps, and microscopic 
examination of the excised portion showed that there was 
a cyst of the posterior pigment layer of the iris. The eye 
was not enucleated, and vision was restored. 

Cysts in the vitreous are very rare. Knapp has described 
such a case. Six years after the successful removal of a 
foreign body from the vitreous a cyst was found at the same 
spot. These cysts are to be regarded as produced by the 
implantation of epithelium. 

Passing to the cysts of the retina, we should first mention 
cystoid degeneration of the anterior segment. In senile 
eyes small cystic cavities are often found among the elon- 
gated and thickened Miiller’s fibres. Less frequently larger, 

currant-like cysts are found in the posterior segment of the 
detached retina. A case of this variety was examined in 
the Berlin university eye clinic. 


Multiple large cysts in the funnel-shaped, detached retina. 


Patient always myopic, and vision poor. In May, 1887, vision 
began to grow worse, and he became totally blind. In December, 
1888, the right eye suddenly became inflamed, and he was sent to 
the university eye clinic. 

St. pr.—R. eye strab. divergens et deorsum vergens. Cornea 
hazy, perikeratic injection, photophobia. The anterior chamber 
occupied by a red body, similar in appearance to a dislocated 
lens. L. hypermature cataract. 

An attempt was made to extract the body, which appeared to 
be the lens. After the corneal incision blood escaped from the 
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anterior chamber, and after manipulation fluid vitreous. The 
operation was not continued. 

The anterior chamber soon filled with blood again, and February 
22d the eye was enucleated. After hardening in Erlitzky’s fluid, 
the ball was divided horizontally, embedded in celloidin, and cut 
in sections. 

The form of the cornea is normal. The entire anterior segment 
ef the ball is filled with blood, in which is the shrunken and dis- 
located lens. The retina is detached from the optic disc to the 
ora serrata. At many points the retina is much thickened. On 
the outer side of the retina are five small cysts with clear contents. 

Fig. 3 represents a horizontal section of the posterior segment. 
To the left is a large cyst, springing from the outer portion of the 
retina. Within, the retinal funnel is a second, the origin of which 
from the outer portion of the retina is obscured by the folds. 
Anteriorly to the right a portion 'of a third cyst is seen. 

The case is similar to that pictured by Leber in vol. v. of 
Graefe-Saemisch. 

Microscopically we find the usual degenerated, ‘ partially 
atrophic, partially hyperplastic, detached retina. The pigment 
epithelium is hypertrophied at some points. The vessels are 
sclerotic and many of them are obliterated. 

The two reticular and the two nuclear layers may still be rec- 
ognized, Fig. 4. The other layers are replaced by interstitial 
connective tissue, with diffuse cellular infiltration. On the inner 
side of the retina is a thick layer of reticular connective tissue. 
The rod and cones are not recognizable. Numerous small round 
cavities are found in the nuclear and internuclear layers. 

Fig. 4 represents a portion of the retina that is fairly well pre- 
served. In the upper part is seen the beginning of a cyst wall, 
composed of the outer nuclear and the internuclear layers, the 
inner granular layer remaining unchanged and in position. The 
walls of the other cysts are similar. 


The small round cavities in the retina, the so-called cystoid 
degeneration or cedema of the retina, is found in old age 
(Iwanoff, Merkel), in detachment of the retina, in secondary 
glaucoma, after injuries, etc. Merkel found the cavities 
more frequently in the outer nuclear layer, and less fre- 
quently in the inner; Kuhnt found them in the nuclear, 
ganglion-cell, and nerve-fibre layers. 
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An cedema of the retina always precedes the formation of 
cysts. From the confluence of a number of the smaller 
cavities large cysts are formed. 

Iwanoff supposed cedema of the retina to be due to chalky 
degeneration of the retinal capillaries. Collins believes that 
when a detachment of the retina has preceded, the primary 
cause of the lymph stasis in the retina is to be found in 
changes in the end of the optic nerve. The vessels of the 
papilla run out into the retina only and do not anastomose 
with the choroidal vessels. If we have a swelling of the 
papilla, the thin-walled veins with their lymph sheaths will 
be compressed, while the arteries still carry blood into the 
retina. The result of this is a stasis in the retina. 

In both the cases here reported there was a transudation 
into a closed cavity. In the first case the fluid came from 
the chorio-capillaris, in the second from the retina. 

While cysts of the iris and ciliary body may often be seen 
with the ophthalmoscope, retinal cysts are rarely discovered. 
The media are generally hazy. One case has been described 
by Panas and one by Collins. 
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NEW COLORED-LETTER TESTS FOR SIMU- 
LATED MONOCULAR BLINDNESS. 


By JAMES L. MINOR, M.D., Mempuis, TENN. 


ge time since I examined a man for simulated mon- 
fhe? ocular blindness. The usual tests were employed, 
and the deception was easily detected. I was particularly 
pleased with’ Snellen’s colored-letter test, not only on ac- 
count of its simplicity, quickness of application, and apti- 
tude in detecting the deception, but because it was so readily 
demonstrated to others, and so favorably impressed them. 
To a number of physicians present while the tests were 
going on, who manifested interest in this particular test, I 
illustrated and explained its action. The man who had 
been tested was an interested listener, and it afterwards 
occurred to me that he would profit by my explanation, if 
the tests had to be repeated, so I went to work with an idea 
of constructing some colored-letter test which would 
resemble Snellen’s in appearance, but differ from it in be- 
havior. 

As Snellen’s test, which consists in viewing transparent 
red and green letters by transmitted light through red and 
green glasses respectively, depended upon the fact that 
stained glass transmitted rays of like color, and absorbed all 
others,—allowing the red letters only to be seen through the 
red glass, the green letters only through the green glass,—it 
was obvious that the substitution of opaque colored letters, 
and of reflected light, would give the opposite—a negative 
—picture, provided a suitable background could be obtained 
for the colored letters. 
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A light gray—that known in commerce as French gray— 
proved to be the proper color for the background of pure 
red and pure green letters, for it assumes the same color as, 
and becomes indistinguishable from, pure red when viewed 
through red glass—the same color as pure green, from 
which it cannot be distinguished when looked at through 
green glass. Hence red on this background becomes in- 
‘visible when looked at through red glass, and green like- 
wise invisible when viewed through green glass—and, as red 
glass is impervious to green rays, and green glass is imper- 
vious to red rays, green letters on this background will be 
clearly seen, and of dark-brown color, when seen through 
red glass, and red letters will be sharply outlined, and of 
dark-brown color, when looked at through green glass. 

Because of the slight difference in luminosity, and the 
lack of contrast between red, green, and gray, and the re- 
duction in light, incident upon viewing them through colored 
glass, it was necessary in constructing the test to have the 
letters more than double the size of those used for testing 
vision—for a twenty-foot test they had to correspond to 
No. L of Snellen. 

Block-letters of this size, cut out of pure red and pure green 
paper, were pasted alternately upon a strip of light-gray 
cardboard, and a negative of Snellen’s colored-letter test 
was possessed. When, at a distance of twenty feet, it was 
viewed through red glass, only the green letters could be 
seen. When viewed through green glass, only the red 
letters were visible. (Test I.) 

As it was clear that the same principles upon which this 
test depended would apply to one in which translucent 
colored letters and background, and transmitted light were 
substituted, I attempted to make a second colored-letter 
test, and succeeded in getting one with which I was much 
pleased, for it combined my own test letters, to be used 
with both reflected and transmitted light, with those of 
Snellen. 

I found that thin layers of French gray, of pure red, and 
of pure green paints possessed about the same amount of 
translucency. 

Desiring a test which would contain a pair of red and a 
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pair of green letters of my pattern, and a pair of red and a 
pair of green of Snellen’s, a strip of clear glass, twelve 
inches long by four in width, was given a thin coating of 
French gray paint. The following letters—HLEYTFZI— 
were marked out, and the spaces thus outlined were denuded 
of paint, leaving the letters clear. Then the first and fifth 
letters were given a coating of red paint, thin enough to 
give it the same translucency as the gray background. The 
second and sixth letters were treated similarly with green 
paint.’ Behind the third and seventh letters were placed 
strips of pure red glass, and behind the fourth and eighth 
letters were placed strips of pure green glass. 

By transmitted light this test-plate, as seen by the naked 
eye, contains eight letters, red and green, alternately. 
When viewed through red glass, the painted red letters and 
the transparent green ones are obliterated, while the painted 
green letters and the transparent red ones remain visible. 
When looked at through green glass, the painted green 
letters and the transparent red ones are invisible, while the 
painted red letters and transparent green ones remain distinct. 
By reflected light the same results are obtained for the 
painted letters as just described, while the transparent 
letters remain visible through either one of the colored 
glasses. (Test II.) 

Snellen’s colored-letter test is perfect in itself and under 
ordinary conditions leaves nothing to be desired, but cir- 
cumstances occasionally arise when every available safeguard 
is necessary to overcome the cunning of the malingerer, 
and to that end the two above-described tests for simulated 
monocular blindness are offered, with the claim that—— 

TEST I. furnishes the negative test to that of which Snel- 
len’s is the posztive—and may be used independently or in 
connection with others. 

TEST II. combines the positive of Snellen’s with the negative 
of mine, and adds a set of confusion letters (if the transpar- 
ent letters when viewed by reflected light may be so termed), 
and hence becomes the most comprehensive colored-letter 
test that we possess. 





' Much care and patience are required to get the proper color and translu- 
cency, particularly for the green. 











CONGENITAL. INTERNAL OCCLUSION OF THE . 
CANALICULI; TREATMENT BY INCISION 
AND PROBING SUCCESSFUL. 


By ALANSON J. ABBE, M.D., Fat River, Mass, 


Miss C., aged fifteen, presented herself in October, 1892, with 
epiphora of the right eye. This was said to have existed from her 
birth. When about seven years of age, her parents consulted an 
oculist in regard to her condition, and he declined to attempt 
any treatment until she was much older. At her present age she 
is greatly annoyed by her condition on account of the necessity 
for constantly carrying a handkerchief in her hand, and by the 
eczema of the cheek, which lasts during the winter months. She 
is the younger daughter of intelligent parents, and all the mem- 
bers of the family are positive that there was never any inflam- 
mation or injury in or about the eye during infancy or childhood. 
As they said jokingly: “A drop of water. got into the eye when 
she was christened, and it has been there ever since.” There is 
no inflammatory condition present. Left eye normal. 

After dilating the inferior punctum, a probe passed easily until 
it reached the point of union of the canaliculi, where it encoun- 
tered an elastic resistance, as of amembrane. This was pierced 
with a rather blunt cambric needle, and then with a glover’s 
needle. This procedure allowed a No. 1 probe to enter the sac 
with difficulty. A Beer’s needle was then used, with which I 
freely cut the opposing membrane in several directions, after 
which a No. 4 probe passed readily. A Bowman’s incision would 
have been simpler, and would have saved a good deal of the sub- 
sequent treatment, but I desired to avoid even this slight mutila- 
tion. No attempt was made to enter the nasal duct at the first 
sitting. The incised stricture was dilated daily. No effect was 
produced upon the epiphora, so an attempt was made to probe the | 
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duct, when a second obstruction was found at its upper portion, 
through which a probe could not be forced. Accordingly the 
cutting needle was again used, when the probe passed readily, 
and the epiphora was relieved for about fifteen minutes. Probing 
was kept up about every other day for two months. The time 
that the instrument was allowed to remain in the duct was in- 
creased gradually until it remained there from the late afternoon 
until the following morning, and the duration of patency in- 
creased to a day ortwo. The frequency of probing was little by 
little diminished, until in six months from the first operation one 
probing would prevent an overflow of tears for a week. The 
second or lower stricture yielded in the course of a couple 
of months. , The greatest trouble was to prevent contraction in 
the upper one, where a free incision might have been advised. 
However, this finally came to a nearly quiescent state, so that 
now, twelve months from the beginning, there has been no over- 
flow for nineteen weeks. An occasional dilatation will undoubt- 
edly be required for years to come, but all discomfort has been 
removed at no cosmetic or functional sacrifice. 





SINGLE-SUTURE OPERATION FOR ADVANCING 
THE RECTUS. 


By A. E. PRINCE, M.D., SprinGrietp, ILL. 


( With two figures in the text.) 


N the Ophthalmic Review of September, 1887, appeared 

my double-suture operation for advancing the rectus 

muscle, together with the single-suture method for accom- 
plishing the same purpose. 

The publication of the latter method, which is simpler 
and superior to the former, was but briefly described and 
not illustrated, and seems to have escaped the majority of 
readers and reviewers. On this account the liberty is taken 
of offering it a second time with a more precise description. 

In the conception of this operation for advancing the 
rectus, effort has been made to fulfil the following con- 
ditions : 

(1) Secure an unyielding anterior fixation point in line 
with the muscle to be advanced by utilizing the dense epi- 
scleral tissue. 5 

In all former operations, the conjunctiva has been made 
to serve for the anterior attachment of the suture or sutures, 
and since the resistance of this tissue is feeble, it permits the 
muscle to retract to a greater or less extent, before its attach- 
ment to the sclera has been effected, thus vitiating the accu- 
racy, even though the immediate result may have seemed 
satisfactory. ' 

(2) Secure the muscle in such a manner that its escape 
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and retraction may not occur after the tendon has been ex- 
sected and the muscle released from the grasp of the ad- 
vancement forceps. 

One danger which attends former operations arises from 
the fact that the security of the sutures depends on the areolar 
tissue which surrounds and binds the fibres of the muscle 
together. Since this structure has feeble resistance, a sim- 
ple suture piercing the muscle is liable to separate its fibres, 
permitting it to escape. This liability is increased by ex- 
secting the tendon or by introducing multiple sutures which 
pull in opposite direction, as is the case when one suture is 
carried into the conjunctiva above and the other below the 
cornea. This difficulty is surmounted by the formation of 
a sling enclosing the middle portion of the rectus, together 
with a corresponding width of capsule and conjunctiva, the 
cutting tendency of which, being transverse to the fibres of 
the rectus, is reduced to a minimum. 

(3) Secure the suture with such a knot as will permit of 
its being loosened for the purpose of increasing or diminish- 
ing the tension, or the introduction of another suture 
farther back ; the former may be needed to effect precision 
in the correction of diplopia and heterophoria, and the lat- © 
ter in extreme degrees of deviation. 

While the first two considerations have met with general 
approval, the application of an adjustable knot has been 
sanctioned by some and as honestly condemned by others. 

In answer to such criticism it should be said that a verdict 
relative to the merit of this feature should not be based on 
theory, but should be rendered by the court of observation 
and experience. In my owg practice it is usually employed, 
and is never omitted when for any reason the operation is 
performed under general anesthesia. The knot is secured 
with a bow to be left until voluntary muscular action 
has returned. If no modification is deemed necessary the 
bow is divided, the superfluous portion of the suture re- 
moved, and the remaining ends tied again without disturbing 
the knot. The security felt of being able to control the 
effect at will, more than compensates for the extra trouble, 
even though a modification were seldom found necessary. 
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In the following description the liberty is taken of indi- 
cating my preference in the use of materials. 
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Not finding a satisfactory advancement forceps in the 
market, Tiemann has filled this want for me. The particu- 
lar feature of the operation is the introduction of a suture 
into the episcleral tissue, which is facilitated by a very slen- 
der, sharp, curved needle, with a comparatively large eye. 
Each will exercise his choice relative to a fixation forceps, 
but preference is given to that of Critchett, because, having 
two fine guarded ‘points, the sclera is fixed directly and not 
through the medium of the conjunctiva. The suture pre- 
ferred is fine, strong, black, iron-dyed silk, such as is furnished 
by Tiemann and designated No. 3. 











DESCRIPTION. 


A conjunctival incision is made over and _ parallel to the 
attachment of the tendon of the muscle to be advanced. 

The tendon is secured by an advancement forceps, sep- 
-arated from the sclera and advanced, allowing the conjunctiva 
to retract. 
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Two slender eye needles (Tiemann No. 25), on either end 
of a No. 3, iron-dyed, silk suture, are passed from within, out- 
ward, perforating the capsule, muscle, and conjunctiva at a 
variable point depending upon the amount of displacement 
to be effected, thus securing the middle portion of the mus- 
cle in a sling, from which it can neither slip nor escape. 

With the exception of cases requiring a small amount of 
advancement of the muscle, or those in which the suture is 
used as a control to prevent an over-correction following a 
tenotomy, the portion of the tendon in the grasp of the 
forceps is exsected about two mm anterior to the sling. 

The sclera being now fixed, preferably with Critchett’s 
short fixation forceps (Weiss), an unyielding anchorage in 
the form of a fibrous pulley is secured in line with the rectus 
by introducing either needle into the dense episcleral tissue 
two mm from the sclero-corneal junction. 

Both ends of the suture are now brought together, form- 
ing the first portion of a surgical knot, and tightened to 
effect a slight over-correction. This may now be secured 
or provisionally held by the application of a bow until the 
muscular tonicity shall have returned, thus enabling the 
effect to be modified at any time before adhesion has taken 
place. The suture is permitted to remain four days, unless 
it is desired to diminish the effect, which may safely be done 
after forty-eight hours, by removing the suture and cautiously 
opening the wound. 














ON THE VISUAL ACUTENESS OF THE PERIPH- 
ERY OF THE RETINA, AND ON A NEW 
METHOD OF DETERMINING IT. 


By Dr. ARTHUR GROENOUW. 


ASSISTANT TO THE ROYAL UNIVERSITY EYE CLINIC IN BRESLAU. 
Translated by Dr. WarD A. HOLDEN. 


( With two figures in the text.) 


GREAT number of investigations have been made on 

the acuteness of indirect vision, yet no one of the 
methods employed is altogether reliable, since each makes 
too great demands upon the powers of observation of the 
individual examined. Nor have we any law generally ap- 
plicable to the acuteness of vision of the periphery of the 
retina. The discovery of such a law seems desirable, when 
we take into account the importance which the examination 
of this function of the retina has in many diseases of the eye. 
Excepting some superficial earlier investigations by Volk- 
mann, Weber, and Hiick, we owe our first definite knowledge 
of this subject to Aubert and Forster. They set up in a 
fairly dark room a sheet of paper covered with various 
letters and figures, which was momentarily illuminated by 
an electric spark, and from the size and number of the test- 
characters recognized, they computed the extent of the field 
of vision for a given visual acuteness. Another series of 
experiments was made by sliding a card with two black 
spots from the periphery toward the point of fixation, and 
finding at what point the spots were recognized as two. 
The results showed that the acuteness of vision diminishes 
502 





























Visual Acuteness of the Periphery of the Retina. 503 


from the point of fixation to the periphery, and that the 
portion of the retina in which forms of a given size are 
distinctly recognized, is not a circle but approximately an 
ellipse with its major axis horizontal. 

Later a great number of investigators made similar ex- 
periments, some using a perimeter, some a plane surface, 
while quadrants of paper, double and multiple points, 
letters, and conventional characters were employed as 
test-objects. All agreed that the visual acuteness dimin- 
ished from the macula to the periphery, but the statements 
as to the nature and degree of this diminution presented 
many discrepancies, due to the great difficulty of determin- 
ing exactly where a peripheric object is clearly recognized 
and where it is not. 

A definite law of decrease has been given by but two 
observers, Hirschberg for Snellen’s test-letters, and Burck- 
hardt for his international tests. The two differ considerably. 
Hirschberg states that with a Férster perimeter, at a point 
4-5° outward from the point of fixation, Snellen 1V is recog- 
nized ; at 10°, Sn. X; at 20°, Sn. XX, beyond which there is 
a more rapid diminution, and at 30° only Sn. L-LXX is 
recognized ; and at 40°, Sn. C-CC. 

According to Burckhardt, contrary to previous observa- 
tions, the decrease is similar in all meridians. For a distance 
of }-}° from the point of fixation, vision is equal to central 
vision, or 1; $° from the point of fixation it is }-¢. Nearer 
the periphery the acuteness of vision is expressed by a 
fraction the numerator of which is 1 and the denominator 
2-4} times the degree of distance from the centre. The 
formula holds.good up to 40-50°, beyond which point the 
decrease is more rapid. 

Graefe and Wertheim used as test objects multiple points, 
and found the degree of distance from the point of fixation 
at which the points were recognized as discrete. 

The cause of the diminished acuteness of vision in the pe- 
riphery of the retina was explained by Férster and Aubert 
as being due to the percipient elements of the retina, and 
not to an indistinct image-formation, or to a diminished in- 
tensity of illumination in the periphery. 
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In experimenting to determine the light-sense of the pe- 
riphery of the retina Aubert found that a bright object seen 
indirectly did not appear darker than the same object seen 
directly, and from this he concluded that the light-sense does 
not show marked differences in different portions of the 
retina. Other investigators found that the diminution in 
sensitiveness for differences of luminous intensity was much 
less in the periphery of the retina than the diminution in 
acuteness of vision. Schadow made examinations of the 
irritation-threshold, finding the minimum intensity of light 
which would produce a luminous impression in the macula 
and in the periphery of the retina. He found that the 
sensitiveness to luminous impressions at 30° inward from 
the fovea was 4, and at 60° inward }, the central sensitive- 
ness being taken as 1; the sensitiveness at 30° from the 
fovea being greater than at the fovea itself. 

The periphery of the retina possesses a great sensibility 
for the perception of motion. When a group of points is 
viewed in such a portion of the field that they are not rec- 
ognized as distinct points, a very clear impression is got 
when a single point is suddenly added or removed. 

As was previously stated, the results of different observers 
vary greatly, and we have no general law for the acuteness 
of vision in the periphery. In the following pages I shall 
endeavor to formulate such a law on the ground of a method 
of investigation differing from those previously employed. 

I was led to the discovery of the method by the following 
observation. As Prof. Férster was one day passing through 
an open space where boys were flying kites, he was struck 
by the fact that when he simply glanced at the sky he saw 
none of the kites, but when he looked attentively he dis- 
covered five kites which appeared as small gray points. It 
was, however, impossible to recognize all five points simul- 
taneously although they were near together. The portion 
of the visual field in which the points were recognized must 
have been very small. 

This observation stands in apparent contradiction with 
one of daily experience, viz., that an eye with weak sight 
will recognize the stars which subtend a smaller visual 
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angle than the kites, not only in a small central portion of 
the field but even in its most peripheric parts. This appa- 
rent contradiction and the fact that the examination of the 
form-sense of the periphery of the retina is impracticable, 
led me to believe that the examination of the acuteness of 
indirect vision by means of small dark objects on a light 
ground might give us a definite law. A few examinations 
showed the truth of this supposition. 

The question now presents itself, what do we understand 
by acuteness of vision? As the term is commonly used, the 
determination of the acuteness of vision consists in finding 
the smallest angle under which the form of a given object 
can be recognized. For this purpose we employ characters 
of such nature that particular points must be distinguished 
in order to recognize them. The recognition of a single 
point depends entirely upon the degree of illumination, for 
with sufficient illumination the smallest object can be seen. 
This conception of acuteness of vision is equivalent to dis- 
tinguishing power or form-sense. Acuteness of vision may 
also be conceived as being determined by finding the smallest 
point which the eye is capable of recognizing. Aubert has 
called this point the “ physiological point.” In this paper 
physiological point will be used as expressing not the 
smallest point that can be perceived, but the portion of the 
retina covered by the image of such a point. I would term 
this conception of acuteness of vision “ acuteness of vision 
for a point’’ (Punkt-Sehscharfe). The shortest distance 
within which two points can be recognized as discrete has 
been called by Weber the “ diameter of a perception-circle.” 

We shall determine, then, first the size of a physiological 
point, or the visual acuteness for a point, and then the ex- 
tent of a perception-circle or the distinguishing power, for 
the different portions of the retina. The physiological point 
is larger in the periphery of the retina, but the size of the 
perception-circle increases toward the periphery more rapidly 
than that of the physiological point, although these two 
functions of the retina are closely correlated and are not 
more or less independent like the light-sense and the color- 
sense. 
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In testing the size of the physiological point a bright 
object should not be employed, since the image of a lumi- 
nous point on the retina is not a sharp point, but a larger 
dispersion-circle, the size of the retinal image standing in no 
measurable relation to the visual angle under which the 
object is seen. 

An object which contrasts strongly with its surroundings 
in luminosity may be recognized even when its image on the 
retina is much smaller than a percipient element of the 
retina. 

Aubert in his experiments used black or white test- 
objects ona gray ground. With white objects variations 
in the tone of the background led to much greater differ- 
ences in the visual angle than when black objects were em- 
ployed. 

With black objects the visual angle remained about 
one half minute within certain limits of tone of the back- 
ground, and with marked differences of illumination; from 
which we may conclude that the physiological point in the 
centre of the retina corresponds to a visual angle of one half 
minute. 

ORIGINAL EXPERIMENTS. 


My first experiments were with black and gray quadrants 
1 and 2 mm square, on a white ground, and with white and 
gray quadrants on a black ground. Daylight was used and 
the objects were brought nearer from a great distance until 
they were perceived by my left emmetropic eye. 

Table I. gives the results, gray I. being the lightest, gray 
IV. the darkest. 











TABLE I. 
Object Visual Angle | ot2r thantGround. 

Chinese black on white.......... 28.9" ' 58 times darker 
Oe eee 30.7" a oe = 
Gray IV. on gray I............-. 33.8" wae = 
Geng TE. OM WRG... .....00.s0cc000 40.5" e450" " 
gS eee 43.2” 1.25 * 
White on dull black. ............ 18.8" | 38 times brighter 
Gray I. on ivory black........... 20.3" 18.6 ‘* ™ 


Gray II. on ivory black. ......... 26.9" 9.89 ** - 
| 














Visual Acuteness of the Periphery of the Retina. 307 


The table shows that a dark gray and a black object on a 
white ground are seen under an approximately equal angle. 
The angle is but slightly larger for a dark-gray object on a 
dark-gray ground. A very light quadrant on a light ground, 
however, requires a much larger visual angle. To find the 
size of the perception-circle, the distance was measured at 
which two round black spots, their diameter apart, were re- 
cognized on a white ground. 

To find the physiological point of the periphery of the 
retina a white card with a black point in the centre was 
moved along the arc of a Férster perimeter. The black 
points used had a diameter of }, }, 1, 2,and 4mm. The 
central acuteness of vision and the refraction were first 
determined with Snelling’s test-types, and the acuteness of 
vision for a point by Guillery’s method. If we call the acute- 
ness of vision for a point = 1 when a black point on a white 
ground is just recognized under an angle of 50” (Guillery), 
it would = $ when the point was seen only under an angle 
of 100’, when under an angle of 150”. Ata distance of 
310 mm, the radius of the perimeter, a point of 0.0761 mm 
diameter is seen under a visual angle of 50”. If for another 
portion of the retina a point of } mm is just distinguished 
at 310 mm distance, the acuteness of vision for a point is 
slightly more than }. 

The results of the experiments were as follows: The 
physiological point increases from the macula toward the 
periphery, rapidly at first, more slowly later. This increase 
is not the same in all directions, but the limits.of percep- 
tion for a given point form a horizontal oval parallel to the 
limits of the visual field. Fig. 1. shows the limits in an 
emmetropic eye. 

According to Helmholtz a point of light, the retinal 
image of which is much smaller than a retinal percipient 
element, may be perceived provided that the amount of light 
which enters the eye is great enough to really affect a retinal 
element. And in the same way a dark object on a light 
ground may be recognized although its retinal image is 
smaller than a percipient element, provided that the light 
which falls on the retinal element is perceptibly diminished 
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by the dark image. If, for example, with a given illumina- 
tion, an eye can distinguish a difference in intensity of light 
amount to #5, then a dark image the extent of which is zy of 
that of a retinal element can still be perceived. In my in- 
vestigations, however, the images of the black points used 
were not smaller than the percipient elements of the retina ; 
the retinal image received under a visual angle of 29” being 
0.0021 mm in diameter, and the diameter of a cone being 
0.0020-0.0025 mm according to Schultz, and 0.0015-0.0020 
mm according to Miiller. 

The luminosity of the white, gray, and black papers was 
determined by Aubert’s method. Ina room lighted by a 
petroleum lamp, the distance from the light is found at 
which each of two discs appears of the same luminosity. 
White at 795 cm and black at 104 cm from the light having 
an equal intensity, the white disc is(}$§$)? = 58 times lighter 
than the black. Newton’s disc was also used with black 
and white sectors. 

After determining in this manner the luminosity of various 
bits of paper, perimetric examinations were made to find 
what variations existed in respect to the perception of a 
dark object on a light ground, with different intensities of 
illumination. The results showed that for the entire retina 
a white object on a dark ground is recognized under a 
smaller visual angle than a black object on a light ground. 
Table II. was obtained by testing my left eye. The table 
shows that a dark object on alight ground is seen the more 
peripherically the more the object contrasts with the ground. 
The difference in perception is slight, however, and for prac- 
tical purposes an ink spot, of given size, on white paper may 
be considered a constant. 

A dark point on a light ground, in order to be recognized, 
must subtend a greater angle the more peripheric it lies. 
From this it follows that the physiological point becomes 
larger as we pass from the centre to the periphery of the 
retina. Experiments have shown that this cannot be ex- 
plained by the difference in refraction between the central 
and the peripheric portions of the retina, nor by the less 
intensity of peripheric retinal images. The explanation 
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must be looked for in the retina itself. The fewer number 


of cones in the periphery of the retina, allowing that the 
cones alone are sensitive to light, will not explain it, since 
the difference in the size of the physiological point is greater 
than would correspond to the decrease in the number of the 
cones. We must, therefore, conclude that the sensibility of 
the elements of the periphery of the retina is less than the 
sensibility of those in the centre. 

The size of the physiological point in the periphery of 
the retina does not give us the form-sense or distinguishing 
power or acuteness of vision in the ordinary acceptation of 
the term; for the latter depends upon the power of recog- 
nizing two points as distinct. Experiments to determine 
the acuteness of vision in the periphery are difficult, and I 
have determined only the horizontal meridian for my left 
eye. (Table III.) 














TABLE III. 

gz Sg. [¥get Be | gz S63 0 8=—- SBS ES 
23 « wT By gO e SSE So. 
= : aa Sous io -“— o aa Bs 3 
2% BS =~Go BSE; oo = SPSS x 
Roa S28 2nd’ QOas| SSE See Son 2O 
ne ofc SBiesesral eos 228 senes 
S83 2S joshes-s| $82 829  oetss. 
BEd BO SaRES SA acs ; he BEQacs 
Q Q a Qa a & 

o 0.06 mm | 0.13 mm: °° 0.06 mm 0.13 mm 
19° 0.38 * 3.00 ‘ 19° 0.45 “* 3.00 * 

33° 0.66 ** 5.00 ‘ 32° 0.92 ‘ 5.00 ** 
40°: 0.88 ‘‘ | 10.00 ‘ 44 nee * 10.00 ‘ 

| 











Since the distance which must exist between two objects 
in order that they may be seen as distinct corresponds near- 
ly to the size of a perception-circle of the retina, the results 
given in Table III. may be expressed as follows: If we con- 
sider a physiological point and a perception-circle as pro- 
jected on the arc of the perimeter, the physiological point 
for the centre of the retina would be 0.06 mm, and the per- 
ception-circle 0.13, the latter twice the size of the former. 
33° outward the two stand in the relation of 0.66: 5.00 
or 1: 74; 32° inward the relation is as 1:5}. Thus the size 
of the physiological point and that of the perception-circle 
stand in no constant relation. 
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The question now suggests itself, why is the perception- 
circle in the periphery of the retina much larger than the 
physiological point, while in the centre of the retina there is 
so little difference between them? The following hypothesis 
for the nerves of touch gives us the best answer: Let us 
conceive (Helmholtz) a surface with sensitive elements, the 
nerves of which break up into a fine anastomosing network 
of fibres which are in connection on the one side with the 
numerous sensitive elements of the surface, and on the other 
with the much fewer number of fibres leading to the brain. 
Let us suppose further that each irritation of a sensitive 
element be communicated through the network to the nerve- 
fibres arising from the network, but more weakly to those 
fibres farther removed. In these conditions every point of 
the surface would be sensitive, and the irritation of various 
points between the origins of three nerve-fibres would make 
different impressions, the irritation being distributed in dif- 
ferent meastre in the three nerve-fibres according as the 
irritated point were nearer the one or the other. If now 
fine gradations in the intensity of the irritation in such 
neighboring fibres could be recognized, very fine distinctions 
as to the position and motion of a single stimulated point 
would be possible. But two impressions among the nerve- 
fibres conducting them would always appear as a single 
middle one. Such an arrangement would permit a very 
limited distinction of two points irritated simultaneously, but 
still a fine appreciation of the movement of an irritated spot. 

It may seem strange that so little attention has been paid 
to the form-sense of the periphery of the retina, but I have 
convinced myself that investigations on the form-sense in 
indirect vision, even with so simple a test-object as two 
points, are extremely difficult and of little value. 

The examination of peripheral vision, as regards percep- 
tion of a small black point, has shown that the limits for the 
recognition of the point have the form of a horizontal oval, 
nearly parallel to the limits of the visual field. In order to 
be clear in the meaning of limits of perception, Hirschberg’s 
term isopter may be used. An isopter is the line joining 
those portions of the retina in which the physiological point 
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TABLE IV. 
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has a common size. For the limits of the form-sense we may 
use the word isomorphopter, méaning the line joining all 
portions of the retina in which the perception-circle has a 
common size. Fig. 1 represents a visual field plotted after 
Table IV. 








Fic. 1. 


eee §=white quadrant, 5 77. 
-—+—»—.-+++ black point on white ground, diameter, 4 mm. 
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The physiological point increases rapidly in size as we go 
from the centre, and at 10 ° it is 3-6 times as large as in the 
centre. Further toward the periphery the physiological 
point increases more slowly but regularly. Excepting 
very near the centre and in the extreme periphery the 
increase in the size of the physiological point follows a 
fixed law. If a meridian of the visual field, reckoned from 
the fixation point to the limit of perception for a 5 mm 
white quadrant, be divided into six equal parts, the diame- 
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ter of the physiological point increases twice for each sixth 
part as we go toward the periphery. This law may be ex- 


pressed by the formula y = 4. 2 =, in which y is the diame- 


ter of the physiological point in mm projected on the arc of 
a perimeter of 31 cm radius, a the distance in degrees from 
the fixation point to the peripheral limit of the field for the 
given meridian, and x the parallel circle for which the value 
y is required ; ¢ represents a number which is on an average 
= 6, although for the outer circle it is somewhat less, and 
for the inner circles somewhat more. If we wish to com- 
pute the diameter of the black point, which can just be 
perceived at 18° in the upper vertical meridian, a is put as 
55, since the peripheric limit upward is 55°, x is 18, and ¢ is 


6. Then y=}. 2 = = $ mm. 


The visual angle @ under which a black point on a white 
ground must appear in order to be recognized in a given 
portion of the retina, is obtained by the formula: / a= 


(1' 22”) 2 =: *, the values of x, a, and c being as before. 


Experiments made with different intensities of illumina- 
tion showed that variations in objective intensity within 
wide limits have but little influence upon the position of the 
isopters. 

In order to determine the relation of the isopters to varia- 
tions of central acuteness of vision, the visual angle was 
found in five eyes and also the isopters for black points of 
various size. The isopter for the point } mm was more 
peripheral in eyes with greater acuteness of central vision. 
The position of all the isopters except the one nearest the 
fixation point remains unchanged with variations of acute- 
ness of central vision. In myopes the isopters are much 
smaller when the myopia is corrected with glasses than when 
not. This cannot be explained as being due to the pris- 
matic action of the glasses, as this would increase the size of 
the isopters, but rather to the decrease in the size of the 
retinal image due to the displacement of the nodal point. 

In pathological conditions of the eye the examination of 
the periphery of the retina by means of black points often 
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reveals alterations in the field of vision which are not shown 
by other methods or even by tests with colored papers. In 
cases of color scotoma, for example, it is often difficult to 
determine the limits of the scotoma, for there exists about 
the absolute scotoma a zone of relative scotoma, and the 
patient is not always certain as to the point where the 
color is first seen. “With black points the difficulty is 
done away with and the exact limits of the scotoma 
may be made out. If there be a zone of diminished per- 
ception, this is readily made out by using points of different 
sizes, the scotoma being larger for small points. A black 
point of 1 mm is an exceedingly fine test-object for deter- 
mining a central scotoma. 

In the case of a young girl with retrobulbar neuritis there 
was a central defect for a red quadrant of 5 mm, extending 
4-5° in each direction from the point of fixation. In the 
centre was a small absolute defect. The examination with 
a black point 1 mm in diameter revealed a scotoma extend- 
ing 30° in every direction, the point being recognized only 
in a narrow circular peripheric zone. In the beginning this 
zone was interrupted upward, but later the zone became 
complete and gradually grew wider as the case improved, 
and the central scotoma became smaller. Thus the visual 
field obtained by the examination with black points shows 
us the form that the color fields will take as the disease 
progresses, and the color-field defect does not represent the 
entire portion of the field that is affected. 

One thing more should be considered. The size of the 
physiological point stands in no constant relation to the 
’ size of the perception-circle. It might therefore be supposed 
that with a central scotoma the physiological point would 
be smaller for a peripheral portion of the retina than for the 
centre, and the perception-circle larger in the periphery than 
at the macula. In other words, the acuteness of vision for 
a point might be better in the periphery than in the centre, 
the distinguishing power however being best preserved in 
the centre. 

An eye with axial retrobulbar neuritis examined in this 
respect gave the relations shown in Fig. 2. 











un 
oO 


Arthur Groenouw. 


’ 


point in mm. 
> EE 


_§ 





Diameter of the physiological 








30° 70° 60° 50° 40° 30° 20° 40° 0 10° 20° 30° 40° 50°60" 


s 
‘meus UY 2[oITo-uoT}dooIJed jo 19,9UIVIG] 


Fic, 2. 

out in 
—X—X— X — X form-sense 

—_-—-—-— acuteness of vision for a point. 
—|-—|-|-]| form-sense 

acuteness of vision for a point. 


t normal 


t in central scotoma 





The four curves represent the values of the visual acuteness 
for a point and of the form-sense. The acuteness of vision 
for a point is put inversely proportional to the diameter of 
the physiological point, the form-sense inversely propor- 
tional to the diameter of the perception-circle. The latter 
value was found by the test of the double points. The 
abscissa-in Fig. 2 corresponds to the horizontal meridian of 
the visual field, the fixation-point being at 0°, the portion 
to the right being the inner, and to the left the outer half 
of the visual field marked in degress. On this abscissa are 
erected as ordinates the values of the acuteness of vision for 
a point and of the form-sense. The scale to the right gives 
the size of the physiological point for the corresponding 
portion of the curve, while the scale to the left gives the 
diameter of the perception-circle measured by the distance 
between two points which are just recognized as discrete. 
The curve for the form-sense shows peripherically outward 
and inward first a gradual elevation up to the 1oth parallel 
circle, then falls precipitously toward the fixation point, to 
rise again in the centre but not to its former height. The 
form-sense for the horizontal meridian then in this case is 
best 10° outward and inward from the point of fixation, and 
somewhat less in the centre. The acuteness of vision for a 
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point reaches its greatest height at the point where the. 
form-sense is peripherically best preserved, but in the centre 
it is proportionately to the form-sense much reduced. There 
is then a point 10° outward and one 10° inward from the 
macula, with which the patient sees relatively best, and 
which he therefore uses for fixation. He also fixes at times 
with the yellow spot since the form-sense here is but slightly 
reduced below that of the two peripheric points. This 
relation explains the fact that in observing an object his 
fixation often changes, shifting from one of these points to 
another. 

In a tabic patient aged thirty-two there was atrophy of 
the left optic nerve, and he only distinguished light and dark, 
while the right eye still had normal vision. The ophthal- 
moscope showed atrophy of both nerves, more pronounced 
in the left. In the right the fields, taken with white, blue, 
red, and green quadrants 5 mm square, showed normal limits. 
The examination with black points on a white ground, how- 
ever, showed a marked contraction of the field. A black 
point 4 mm in diameter was recognized only within the 20th 
parallel circle on a Férster perimeter, a point of 2 mm only 
within the 12th, and a point of 1 mm only within the 5th to 
8th circle. In this case then there was a disturbance of 
peripheric vision which was not made cut by the ordinary 
examination with colored quadrants. 

The marked feature of the visual field in retinitis pigmen- 
tosa is that, notwithstanding the great concentric contrac- 
tion, all colors are recognized nearly to the limits of the field 
for white. This is confirmed by the examination for the 
position of the isopters. A patient with the disease well 
marked had a central acuteness of vision of 4; the limits 
of the field for a white quadrant of 5 mm were 10° from the 
fixation point ; a black point 4 #m in diameter was recog- 
nized in the same extent of the field, and the isopter for a 
point } mm in diameter was 4-5° from the centre. 

The same patient had a marked hemeralopia, the test- 
object in a Férster photometer being recognized only with 
an opening of 144 gmm, while the normal eye should see it 
with 2 gam. The central acuteness of vision for test-letters 
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was for the right eye §, for the left 4. A black point 0.2 mm 
in diameter was recognized centrally with the right eye at 
44cm distance, with the left at 36 cm. With V =1 the 
point should be seen, according to Guillery, at 82 cm. The 
visual acuteness for a point in the right was 44, in the left 
#4, which corresponds with the results for the form-sense § 
and 4 respectively. With the disturbance of light-sense the 
acuteness of vision for a point was not more reduced than 
the form-sense. 

For habitual amblyopia or amblyopia ex anopsia we have 
no definite criterion, but we diagnosticate it by exclusion. 
A colleague whose acuteness of vision was 1} in one emme- 
tropic eye, had V = } in the other eye with two dioptries 
of hyperopia. The second eye had clear media and showed 
nothing pathological except the poor vision. _ This eye had 
seen poorly from childhood, and the diagnosis habitual 
amblyopia seemed proper. The visual field is the same in 
each eye as regards its limits and the position of the isopters 
for points from 4 to 4 mm. The isopter nearest the point 
of fixation is 1-2° more peripheric for a point } in diameter, 
in the eye with normal vision. In this case at least the 
habitual amblyopia was due to an affection or rather a defec- 
tive development of the centre of the retina, peripheral 
vision being normal. 

These examples will suffice to show that the examination 
of the acuteness of vision for a point in the periphery of the 
retina may in pathological cases give us information not 
otherwise to be obtained, and that it therefore deserves to 
be considered a diagnostic test. 

In conclusion I wish to express my thanks to Professor 
Férster for having suggested this study and for having 
followed with interest my investigations. 
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I.—GENERAL OPHTHALMOLOGICAL LITERATURE. 


TEXT-BOOKS, MONOGRAPHS, AND TREATISES ON GENERAL, BIBLIO- 
GRAPHICAL, AND HISTORICAL SUBJECTS. 
STATISTICAL REPORTS. 


557. OrLowsky. A brief report of the eye patients in his 
private institution in the years 1889-91. Wyestnik Ophth. 

558. Gunninc. Society for Maintaining an Institution for 
Eye Patients in Amsterdam. Twentieth Annual Report, 1892. 

559. VANMoLL. Report of the Institution for Eye Patients 
in Rotterdam, 1892. 

560. Bouvin. Third Report of the Institution for Eye Pa- 
tients in Gravenhagen, 1892. 

561. WestTHorF. Report for the year 1892 of the Amsterdam 
Charitable Policlinic. 
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562. New York OpHTH. AND AuRAL INsTITUTE. Twenty- 
third Annual Report, 1892. 

563. MASSACHUSETTS CHARITABLE EYE AND Ear INFIRMARY. 
Sixty-seventh Annual Report, 1892. 

564. GayetT. Elements of ophthalmology for the use of 
practising physicians. Clinical lectures before the medical fac- ° 
ulty of Lyons. Masson, 1893. ? 

565. H.SNELLEN, Jr. The Third Meeting of the Ophthal- 
mological Society of the Netherlands, 1893. 

566. Konic. Early contributions to the physiology of the 
organs of sense, republished and translated. The illumination 
of the eye and the invention of the ophthalmoscope treated in 
papers by Briicke, Cuming, Helmholtz, and Ruete. Hamburg 
and Leipsic. L. Voss. 

567. CZERMAK. Operations on the eye. Part I., Vienna. 
C. Gerold’s Son. 

568. Macnus. Ophthalmic charts. Part III. A compre- 
hensive representation of ocular paralysis by Landolt. Breslau, 
1893. Kern. 

569. EversspuscH. The new university eye clinic in Er- 
langen. Wiesbaden, 1893. J. F. Bergmann. 

570. Dimmer. The ophthalmoscope and ophthalmoscopic 
diagnosis. Second edition. Leipsic and Vienna, 1893. Franz 
Deutike. 


571. Vossius. A guide to the use of the ophthalmoscope, for 
students and practitioners. Third edition. Berlin, 1893. Hirsch- 
wald. 


572. REPORT OF PROFESSOR MaGnus’ Eve CLINIC FOR 1892. 
573. SCHRIEBER’S Eve INSTITUTE IN MAGDEBURG. Tenth 
Annual Report. Magdeburg, 1893. 


574. DEUTSCHMANN. Contributions to ophthalmology. Parts 
VI-X. Hamburg and Leipsic. Vass, 1893. 


575. PRESBYTERIAN Eye, EAR, AND THROAT CHARITY 
HosPiTat OF Battimore. Fifteenth Annual Report, 1892. 


576. Hort, E. E. Maine Eye and Ear Infirmary. Seventh 
Annual Report. Portland, Maine, 1892. 


577- Kipp, C. J. Newark Charitable Eye and Ear Infirmary. 
Thirteenth Annual Report, 1892. 


Ortowsky’s (557) eye patients were 1665 of a total of 6499, or 
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24.87 per cent. of all his patients. The total number of opera- 
tions was 602, 289 being expressions of trachoma granulations, 
198 cataract extractions, and 42 iridectomies. HIRSCHMANN. 

In the Amsterdam clinic (558) in 1892, 10,229 patients were 
treated, 687 being in-patients, and 41 being operated for cataract. 

In Rotterdam (559) 2064 patients were treated, 209 being 
taken into the hospital, and 49 being operated for cataract. 

Bouvin (560) reports 3375 eye patients, 160 in-patients, and 
25 cataract extractions. 

In the Amsterdam policlinic (561) 1752 patients were treated, 
31 in-patients, and 14 cataract extractions. WESTHOFF. 

At the New York Ophth. and Aural Institute (562) 7355 new 
eye patients were seen ; 781 operations were made (minor opera- 
tions not included), 173 being cataract extractions, with a good 
result in 151, moderate in 17, and a poor result in 5. 

BURNETT. 

The total number of new patients seen at the Massachusetts 
Eye and Ear Infirmary (563) in 1892 was 12,573. The carefully 
prepared statistical report shows 94 combined extractions ; 85 
of these were uncomplicated, and the vision in all but 8 was over 
0.1. Three simple extractions were done, but none with very 
good result. In 30 cases a small peripheric portion of the iris 
was excised, all of these cases but two obtaining vision better 
than o.1. BuRNETT. 

The purpose of Gavet (564) was not to write a new text-book 
of ophthalmology, but, in the form of clinical lectures, to present 
to the general practitioner such facts as are indispensable to him. 
The present volume treats only of the external diseases of the 
eye. Wecannot better characterize the general nature of the 
work than by assuring the reader that each page reveals the per- 
sonality of the author. SULZER. 

SNELLEN, Jr., (565) first reports a plastic operation for excessive 
ectropium of the upper lid. An unpedicled flap sloughed. 
Thiersch’s method gave a better result. Small defects were 
covered later by pedicled flaps, and an eyebrow formed from the 
scalp. The Thiersch grafts were sprinkled thickly with iodoform, 
and the first dressing was left in position for six days. 

He next speaks of hydrochlorate of scopolaminum, which in 
0.2 per cent. solution has the effect of 1 per cent. atropine solu- 
tion. 

Finally he states that the numbers of the lenses have been 
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changed in his sciascope. He now employs — 1, — 2, — 4, — 8, 
and + 1, + 2, + 4, + 8, by which all combinations between 1 
and 15 are rendered possible. WESTHOFF. 

It was a happy idea of Kénic (566) to collect the treatises 
which led up to the invention of the ophthalmoscope, and to 
publish them anew with Helmholtz’s papers. The treatise of 
Cuming, now out of print, is especially welcome as completing 
this series of papers of such extraordinary historical interest. 

The first part of Czermak’s (567) welcome and promising book 
on ophthalmic operations contains good illustrations of all the 
instruments used by the oculist, and the beginning of the chapter 
on anti- and a-sepsis. 

EVERSBUSCH (569) has given us a description, with interesting 
details, of the new university eye-clinic in Erlangen, which was 
constructed for the most part in accordance with his ideas. It 
may be regarded as a model clinic, and the description arouses 
the desire to see the building itself. 

Dimmer’s (570) Ophthalmoscope and Ophthalmoscopic Diag- 
mosis appears in an enlarged second edition. Some portions 
are re-written, and others expanded. The chapter on sciascopy 
is new. 

The Presbyterian Eye, Ear, and Throat Hospital of Baltimore 
—Dr. Cuisotm (575)—entered 7295 new eye patients in 1892. 
Cataract extractions—g2 simple, 27 combined, 3 with capsule. 

BURNETT. 

In the Maine Eye and Ear Infirmary (576) for 1892 there were 
admitted 732 new eye patients. There were 37 extractions, all 
simple except one. There were three failures. 

BURNETT. 

In the 13th Annual Report of the Newark Eye and Ear Infir- 
mary (577) there were recorded 3473 new eye cases. There 
were 36 extractions. BURNETT. 


IIl.—GENERAL PATHOLOGY, DIAGNOSIS, AND THERAPY. 


578. Nuev. Report on asepsis and antisepsis in ophthalmic 
operations. Soc. frang. d’opht., May, 1893. 

579. Weeks. Acase of microphthalmus with entire absence 
of the lens and lens-capsule. Mew York Eye and Ear Infirmary 
Reports, part 1. 
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580. Buti. Case of traumatic irido-choroiditis from contu- 
sion of the eyeball, ending in the development of intraocular 
glioma. TZrans. Amer. Ophth. Soc., 1892. 


581. Kottocx. Theeye of the negro. bid. 


NueEt’s (578) 66-page report was sent to the members of the 
French Ophthalmological Society two months before the meet- 
ing, so that the session might be commenced with the discussion. 
The report is in four sections : 

1. The limits of the action of chemical antiseptics ; 

2. Asepsis of the patient ; 

3. Asepsis of the instruments ; 
4. Asepsis of the dressings. 

In the introduction the proposition is laid down that in opera- 
tions performed /ege artis, infection is the only complication to be 
feared. 

The chemical antiseptics which may be employed on living 
tissues do not give a perfect sterilization of the field of operation, 
but a relative, though sufficient one. In living tissues antiseptics 
are quickly absorbed or chemically altered. This fact and the 
necessity of avoiding irritating substances render absolute sterili- 
zation in ophthalmology impossible. 

Antiseptic precautions in the case of a healthy eye in a healthy 
individual: A bath, a laxative, repeated washing of the region 
about the eye with soap, followed by antiseptic irrigation particu- 
larly of the lid margins, wiping out the conjunctival sac with 
absorbent cotton dipped in an antiseptic fluid. Nuel uses 
sublimate 1:2000 as an antiseptic, slightly heated, in order to in- 
crease its action. The regularity of the corneal section, the 
delicacy with which the operation is done, and the reposition of 
the iris contribute in considerable measure to the attainment of 
an aseptic recovery ; while syringing the anterior chamber is un- 
necessary when done with indifferent fluids, and dangerous by its 
irritation when done with actual antiseptics. During and after 
the operation the reporter advises the use of sterilized physio- 
logical salt solution and sterilized gauze. Forty-eight hours 
after the operation the dressing should be changed, the eye not 
being opened when no secretion is present and everything 
appears normal. 

Antiseptic precautions in complicated cases: We pass by 
general diseases, taking into consideration affections of the nasal 
cavities, the lachrymal passages, and the conjunctiva. All 
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these affections require long-continued treatment, and in lachry- 
mal-sac diseases a complete cure cannot always be expected. 
The reporter, however, does not approve of the cauterization of 
the lachrymal puncta or of stopping the canaliculi. In order to 
ascertain whether an eye may be operated on without danger of 
infection, he recommended applying an aseptic pressure bandage. 
If after two days there be no secretion or injection, the operation 
may be undertaken. 

For sterilization of instruments he recommends the steam 
sterilizer of Ostwalt, and for dressings, a simple steam sterilizer. 

_ Discussion: Chibret (Clermont-Ferrand) criticised the au- 

thor’s inexact definition of the fundamental principles. With the 
words “sterile” and “aseptic” we characterize the condition of 
absence of micro-organisms and their spores, with “ antisepsis ” 
the sum of the precautions employed to obtain the above-named 
condition. He wished to see cyanide of mercury 1:1500 solu- 
tion, which does not coagulate albumen, given a place as an 
antiseptic. ; 

Panas (Paris) before he began to syringe the anterior chamber, 
had infection even when the corneal wound healed well ; syrin- 
ging with boric-acid solution had prevented infection without 
causing symptoms of irritation or opacity of the cornea. 

Gayet (Lyons) spoke in favor of washing out the anterior 
chamber; in order to prevent glaucoma the fluid should be 
heated to 38°. 

Sulzer (Geneva) advised disinfecting the dressings by a tem- 
perature of 120°. Absolute disinfection should always be pre- 
ferred to relative, when it may be done without injury, as in the 
case of dressings. SULZER. 

The most marked peculiarity of WeExs’ (579) specimen was 
the total absence of the lens and capsule. All the other tissues 
were present in a more or less rudimentary state, and there was 
an apparent coloboma of the iris, though the cilary body and 
choroid seemed intact. There were also some peculiarities of the 
cornea next to Descemet’s membrane. BURNETT. 

In Butt’s (580) patient, a girl of three years received a blow 
on the eye, which was immediately followed by irido-choroiditis 
with what appeared to be an exudation, causing a detachment of 
the retina. This developed into a growth causing all the appear- 
ances and symptoms of glioma, which led, nearly a year after, 
to removal. Some months after, the growth reappeared in the 
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orbit, and appearances pointing to a growth in the other eye 
showed themselves. Brain symptoms set in, and the child died 
comatose about four months after the enucleation of the eye. 
Under the microscope the growth gave the appearance of 
glioma. 

(In the discussion, Dr. Mittendorf mentioned that the patient 
had consulted him before the injury and he had ascertained the 
presence of glioma in the same eye.—H. K.) BURNETT. 

Ko.iock (581) has studied the eye of the negroes in Charles- 
ton, S. C., and the islands adjacent, where they are of nearly pure 
blood. He thinks them, since the war, to be much affected with 
syphilis, the ravages of which are severe ; in which opinion the 
reviewer cannot agree, so far as his observations in Washington 
allow. K. also finds trachoma frequent in the South Carolina 
negro, which is not the case in other portions of the United 
States. Corneal affections are frequent, and among the young of 
these negroes xerosis conjunctive is very common. Myopia 
is gradually increasing among them as they are becoming more 
cultured, BURNETT. 


III.—INSTRUMENTS AND REMEDIES. 


582. Darter. Subconjunctival injections of sublimate. An. 
@’ocul., Cix., Pp. 241. 

583. Kotter. The subconjunctival employment of cocaine 
in eye operations. Zrans. Amer. Ophth. Soc., 1892. 

584. RAHLMANN. Hydrochlorate of scopolaminum, a new 
mydriatic, and its employment in ophthalmic practice. iin. 
Monatsbil., xxxi., p. 59. 

585. ScHanz. A corneal microscope. /did., p. 99. 

586. STROHSCHEIN. Antisepsis in eye operations in the 
Wiirzburg University eye clinic. Graefe’s Arch., xxxix., 1, p. 256. 

587. Mappox. The prescribing of prisms. Ophth. Rev., 
xii, p. 37. 

588. SCHWARZSCHILD. Ciliaroscope. Med. Record, Feb. 4, 
1893. 

DarieEr (582) speaks of the historical development of the idea 
of the intraocular and subconjunctival injection of antiseptic 
fluids. From the published results he gives the indications and 
effects of this method of treatment, which seems to be daily in- 
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creasing in popularity, both in traumatic infections and im dys- 
crasic infectious diseases. SULZER. 

Ko.tuer (583) makes subconjunctival injections of 2-4 per 
cent. cocaine solutions for tenotomies and advancements, which 
are thus rendered painless. He has also employed this method 
for iridectomies and cataract extractions. BURNETT. 

RAHLMANN (584) recommends the use of the alkaloid scopola- 
min obtained from the root of the scopolia atropoides, as a mydri- 
atic and antiphlogistic. It is employed in zq55 — o%sp Solutions. 
It has all the advantages of tropein without causing the unpleas- 
ant after-effects of atropin. It is of particular advantage in 
purulent inflammations of the anterior portion of the uveal 
tract. 

Scuanz (585) describes a corneal microscope, which is so con- 
structed that it may readily be focused on the cornea, while the 
point observed may be illuminated obliquely. 

STROHSCHEIN (585) describes the method of operative pro- 
cedure now employed in the Wiirzburg clinic. In place of anti- 
sepsis, asepsis is employed before, during, and after the operation. 
In place of sublimate they use sterilized salt solution. Twelve 
hours before the operation the eye is closed with a moist subli- 
mate dressing gy5y. Just before the operation this is removed 
and the exterior of the eye washed with soap and sterilized salt 
solution, and the conjunctiva wiped out with the salt solution 
only. The instruments are boiled, the dressings and solutions 
sterilized. 

Forty-seven cataract cases so treated gave very satisfactory re- 
sults. The irritation of the eye observed when sublimate is used, 
was absent, and the dressing could be left off after the third day. 

Mappox (587) recommends the following maxims in prescrib- 
ing prisms : 1. Never order them unless the indications for their 
use are unmistakable. 2. Never order them simply for an 
anomaly of convergence with the tests unless there is asthe- 
nopia, etc. 3. Employ several tests, ¢.g. the “ finger,” “ rod,” 
or “card test” (see Ophthalmological Prisms by Maddox), and 
if necessary test-the relative convergence. 4. Considerable 
latent deviation in distant vision is more important than in near 
vision ; there is physiologically moderate divergence in the latter. 
5. Always more or less undercorrect with prisms. For vertical 
deviation, hyperphoria, the “ rod ” test is very reliable ; in simple 
non-paralytic hyperphorig the deviation is the same in all vertical 
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positions, and it is impossible to say which eye is deviated. 10° 
was the highest amount of hyperphoria seen by the author; 
prisms relieved a defect of ro° which caused headache and 
discomfort. WERNER. 
As an apparatus for viewing the ciliary body SCHWARZSCHILD 
(588) uses an apochromatic sphero-prism, the base being placed 
toward the pupil, which should be widely dilated. The illumi- 
nation is furnished by an ophthalmoscope as usual. 
BURNETT. 


IV.—ANATOMY. 


589. Duranp. The muscular structure of the iris. Soc. de 
biologie, Feb., 1893. 

59°. BARBARA BursBo. Studies on the relation between the 
curvature of the sclera and that of the cornea in the horizontal 
meridian. Rev. gén. d’opht., Feb., 1893, p. 49. 

591. KO LuiKer. On the origin of the oculomotor nerve in 
man. Sitzungsb. d. phys. med. Gesellschaft in Wirsburg, 1892, 
No. 8, 118, 


DurRAnD (589) studied the vertebrate eye, beginning with the 
lower orders and going up to the higher. In birds dilating fibres 
are certainly present in the iris. They lie in two planes, the 
anterior containing coarse, the posterior fine, radiating fibres, 
extending from the ciliary to the pupillary margin. In the mam- 
malia these fibres are wanting. SULZER. 

BARBARA BurRBo (590) endeavored to measure the curvature of 
the sclera in the horizontal meridian by means of Meyer’s instru- 
ment. (This instrument, constructed after the principle of the 
hat-maker’s conformateur, gives rapid but inaccurate measure- 
ments.—REVIEWER.) From numerous measurements the conclu- 
sion is drawn that the nasal side of the sclera is less curved than 
the temporal. : SULZER. 

In an eight-months foetus KOLLIKER (591) could readily follow 
the partial crossing of the fibres arising from the oculo-motor 
nucleus. The crossing was found only in the distal and lateral 
bundles and less markedly in the root-bundles passing through 
the red nucleus, while the longer the proximal bundles are, the 
more likely they are to arise from the nucleus of the same side. 
Which portion of the nucleus gives rise to the crossing fibres, 
whether the dorsal alone or the ventral as well, is too difficult to 
ascertain in man. 























528 St. Bernheimer. 


V.—PHYSIOLOGY. 


592. NAHMACHER. On the influence of reflex and central 
irritation of the optic nerve on the position of the cones in the 
retina of the frog. Arch. f. d. gesammte Physiologie, \iii., p. 375. 

593. ZiemM. On transillumination of the eye. Waener klin. 
Wochenschr., 1893, Nos. 5 and 6. 

594. Kotter. The form of retinal images in the astigmatic 
eye. Trans. Amer. Ophth. Soc., 1892. 

595. Knapp. The law of symmetry of our eyes as manifested 
in the direction of its meridians ; its rule and its exceptions. Jdid. 

596. Savace. Relationship between the centres of accommo- 
dation and convergence. Ophth. Record, May, 1893. 

597. BuRNETT,Swan M. The general form of the human 
cornea and its relation to the refraction of the eye and visual 
acuteness. Zrans. Amer. Ophth. Soc., 1892. 


598. PuHitvips, R. J. Some ocular perceptions, and how they 
are influenced by lenses. Aznals of Ophth. and Otol., Jan., 1893. 


599. Eriksen. Corneal measurements. Aalius, 1893. 


The large series of experiments performed by NAHMACHER 
(592) showed that there are undoubtedly fibres in the optic nerve, 
which, being stimulated, cause a contraction of the cones in the 
retina. ° 

Z1eM (593) made transillumination experiments on the eyes of 
birds and mammals. An enucleated eye was held with its pos- 
terior pole to the sun or an artificial light and its cornea near the 
eye of the observer, and all the details of the fundus could be 
clearly seen. Ziem believes that this method of examination 
might be followed, by means of transillumination, for the demon- 
stration of enucleated eyes, and for studying the fundus in the 
eyes of animals. 

Ko ter (594) shows by calculation that the indistinctiveness 
of the retinal image in astigmatism is not necessarily associated 
with distortion, because of the slight difference in the position of 
the second nodal points of the two meridians. When the astigma- 
tism is corrected by a cylinder placed some distance in front of 
the eyes, then this relation of the nodal points is changed and a 
distortion of the images occurs, which is so often resented by 
patients. BuRNETT. 
Kwapp’s (595) paper is based upon an examination of 1000 
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cases of binocular astigmatism recorded in his private case-books 
during the last few years. Astigmatism he finds to constitute 
about 11.5% of his private practice. There were 305 cases of 
M. As., 259 H. As., 175 M. M. As., 224 H. H. As., 32 M. H. As., 
and 5 heteronymous. 

The strongest meridian was vertical in both in 605 cases, hort- 
zontal in 110; diagonal, upper end to nasal side in 27, to temporal 
side in 16 ; intermediate, upper end to nasal side in 49, to temporal in 
33- The unsymmetrical directions were doth sides nasally deflected 
in 18, Zemporally 21 ; vertical in 1, horizontal in the other 13, nasally 
in 1, ¢emporally in the other 8; vertical in 1, nasally in the other 
33, temporally in the other 39; Aorizontal in 1 and nasally in the 
other 12, ¢emporally in the other 16. 

He suggests the terms homologous and heterologous (regelrecht 
and regelwidrig) as a substitute for “ with the rule” and “ against 
the rule.” BURNETT. 

The practical point in SavaGe’s (596) paper is to show how, in 
heterophorias associated with refractive errors, it is necessary to 
modify the correction of the ametropia according to the state 
of the muscles. For example, it is necessary to give a full cor- 
rection of H. when associated with esophoria, but only a partial 
correction when associated with exophoria, and contrariwise in M. 
The remaining muscular anomalies must be treated by rhythmical 
exercise or tenotomies. BURNETT. 

BuRNETT (597) examined 42 cornee with the ophthalmometer 
of Javal along their principal axis at intervals of 5° from the 
visual axis to 15° or 20° towards the periphery. He finds that 
invariably the cornea diminishes more rapidly to the nasal side, 
it being, at 15° from the visual axis, often 4.5°, or less than at the 
visual axis. On the temporal side at 15° its average is 5° less ; 
above and below it is usually a little more than this. The re- 
fraction of the cornea seems to have no sort of relation to the 
general refraction of the eye. BURNETT. 

In this paper Puituips (598) goes over the ground of ocular 
perceptions and shows how the change in the retinal images pro- 
duced by spherical and cylindrical lenses and prisms gives rise 
to illusions. There is nothing specially new, but the subject is 
clearly and intelligently handled. BuRNETT. 

In his treatise ERIKSEN (599) speaks of the earlier instruments 
and methods employed for measuring the cornea, and reviews all 
the earlier papers published on the subject after the time of Jean 
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Louis Petit. After this he describes his own examinations made 
on twenty-four eyes for the purpose of finding the form of the 
cornea, not only in its central but also in its peripheric portions. 
His results are as follows : 

1. The central portion of the cornea approximates a spherical 
form. 

2. The cornea is in no manner an ellipsoid. 

3. The curvature decreases in an increasing ratio as we pass 
from the centre to the periphery. 

4. The radius of curvature increases rapidly and in increasing 
ratio as we pass from the centre to the periphery of the cornea. 

5. The curvature is half as great and the radius of curvature 
twice as great in the periphery as in the centre (in meridional 
sections). 

6. When there is central corneal astigmatism two points with- 
out asiigmatism may be found in the highest refracting meridian. 

7. The greater the central astigmatism and the more the cen- 
tral portion of the cornea approximates the spherical form, the 
farther apart are the two points that are free from astigmatism. 

8. When there is central astigmatism, we find astigmatism of 
the same sort in the periphery of the least refracting meridian, 
and astigmatism of the contrary sort in the periphery of the most 
refracting meridian. ; 

g. The greater the central astigmatism, the less usually is the 
astigmatism in the periphery of the most refracting meridian and 
the greater the astigmatism in the periphery of the least refracting 
meridian. 

to. Usually the peripheric astigmatism has its greatest value in 
the most refracting meridian. Scu16Tz. 


Sections VI—XI. Reviewed by Dr. HORSTMANN. 
VI.—ANOMALIES OF REFRACTION AND ACCOMMODATION. 


600. SuLzeR. Myopia in the schools of Geneva. ev. méd. 
de la Suisse Romande, Jan., 1893. 

601. Hoor. The development of myopia.  Zeitschr. /. 
Schulgesundheiispflege, No. 4, 1893. 

602. FALKENBERG and Straus. On the normal refraction of 
the eye and the hyperopia with congenital amblyopia. Arch, 
J. 4ugenheith., xxvi., p. 336. 
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603. -SCHWEIGGER. Operative treatment of myopia of high 
degree. TZrans. Amer. Ophth. Soc., 1892. 

604. BotTto. Studies on the position and extent of Mariotte’s 
blind spot in the myopic eye. Ann. di Ottal., xxii., 1, p. 42. 

605. Szir1. A case of fundus astigmatism. Prager med. 
Wochenschr., 1893, No. 9. 

606. Mappox. Notes on paralyzing the accommodation for 
refractive purposes. Ophth. Review, xii., p. 129. 

607. Jackson. The full correction of myopia. Trans. 
Amer. Ophthal. Soc., 1892. 

608. BurnetTT, SwAN M. Some incidental phenomena of 
the shadow-test. did. 

609. Hartan. Constant correction of high myopia. Jdid. 

610. Ruistey. The relative importance of astigmatism in the 
production of asthenopia. Annals of Ophthal. and Otol., Jan., 
1893. 

611. Herron. Report of a case of sneezing due to an un- 
corrected error of refraction. Ophthalmic Record, Jan., 1893. 

612. Har an. Statistics of the direction of the principal 
meridians in binocular astigmatism. Trans. Amer. Ophthal. Soc., 
1892. : 

613. OLiver. The clinical value of repeated careful correc- 
tion of manifest refractive errors in plastic iritis. /did. 

614. Swasey. Astigmatism as an element of refraction. 
Boston Med. and Surg. Fourn., March to, 1893. 

615. CotemaNn. Does homatropine, as generally used, reveal 
the whole error of refraction? Amnals of Ophthal. and Otol., 
Jan., 1893. 

616. Bicier. Anisometropia. Fourn. of Ophthal., Otol., 
and Laryngol., Jan., 1893. 

617. Govu.p. A temporary change in the axis of astigmatism. 
Med. News, June 3, 1893. 

618. ReyNoips. A unit of measure of refraction: ‘ourn. of 
Ophthal., Otol., and Laryngol., 1893. 

619. Park, Lewis. The uncertainty and insufficiency of 
homatropine hydrochlorate as a refractive cyclopegic. did. 

620. SANGREE. Tic douloureux from visual defect. Med. 
News, May 27, 1893. 
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SuLzER (600) found myopia in 430 of 2926 eyes examined. In 
423, or 98.4 %, of the myopic eyes, the myopia was functional. 
The investigations as to heredity seemed to show that myopia is 
only indirectly inherited. The astigmatism is hereditary, which 
in a third of the cases of school-myopia seems to be the direct 
cause of the elongation. 

In examining a great number of refraction-amblyopes FALKEN- 
BERG and STRavuB (602) found that a relatively large number 
of amblyopes have hyperopia of 1.5 or 2. D. After the use of 
atropine the average decrease in refraction was 1.1 D. The 
slight manifest hyperopia in amblyopic eyes was on the contrary 
not increased by the use of atropine. 

SCHWEIGGER (603) made discission of the lens in fifteen cases 
of high myopia. In all the far point lay nearer than 7 cm, 
and concave glasses only corrected the myopia partially. When 
concave glasses are of service the operation is not indicated. 
The course was favorable in all, but the acuteness of vision was 
but little improved. 

BotTo (604) measured the blind spot in sixty persons with 
myopia of 6.D or more, and found that as a rule in myopia, par- 
ticularly with a well-marked crescent, the dimensions of the blind 
spot are increased. In the majority of the cases the blind spot 
began 10-13° from the point of fixation, and in some 9g or 7°. 
The horizontal diameter was for most cases 5°, in some being as 
great as 13°. The vertical diameter, in the majority, was 5-7°, 
in some 13°. DANTONE. 

Sz1L1’s (605) patient showed in each eye an inferior crescent. 
The refraction of the upper half of the fundus differed from that 
of the lower half by 3.-4. D in one eye, and by 5.-6. D in the 
other. HERNHEISER. 

Mappox (606) points out two conditions which tend to indi- 
cate hypermetropia, rendered latent by accommodation spasm, 
viz., (1) latent convergence of more than 1° for distance ; (2) a 
high angle a, easily ascertained by position of corneal reflection of 
ophthalmoscope mirror. WERNER. 

Jackson (607) is an advocate of the full correction of myopia 
in the general run of cases, the contra-indications being very few. 
He thinks the eye safer if made emmetropic, and gives the 
histories of twenty-seven cases which he has been able to follow 
for three or more years in support of his thesis. BURNETT. 
BuRNETT (608) has observed, in a number of cases examined 


























Progress of Ophthalmology. 533 


by the shadow-test, considerable shadow within the illuminated 
area not unlike that caused by conical cornea. He also found 
that in these cases the “movements” of the shadow did not 
coincide with the refraction as found by glasses. He deems it 
due to some irregularity in the refracting media. Examination 
with the Javal ophthalmometer, however, showed the cornea in 
these cases to differ in no wise from the normal. Visual acute- 
ness is nearly always reduced. 

HARLAN (609) thinks it is not only safe but wise to approach 
as near a full correction as is possible in myopia of high degree. 
The cases he reports were from — 4 D to — 16 D, the average 
being — 8 D. He wishes to relieve the convergence as much as 
possible. BURNETT. 

RIsLEy (610) contends that the emmetropic eye is not only the 
ideal eye but the normal one, and argues that all forms of emme- 
tropia should be reduced to it. BURNETT. 

HERRON (611) reports a case of persistent sneezing for which 
no adequate cause could be found in the nose, but which was 
permanently relieved by the correction of H (2.5 D) with a slight 
astigmatism (0.5) in the left eye. BURNETT. 

Haran (612) presented a table showing the direction of the 
meridians in 499 cases of binocular astigmatism found in 1200 
cases of refractive errors recorded in Wills Eye Hospital. Among 
these 499, the axes were exactly symmetrical in 350 cases, sym- 
metrical within 10° in 40, unsymmetrical—that is, they differed 
by more than 10°—in 109. BuRNETT. 

SwaseEy (614) whois using Javal’s ophthalmometer for the de- 

termination of astigmatism, considers it of great value, and thinks 
that it dispenses with the use of a mydriatic in the majority of 
cases. BURNETT. 

CotemMaAN (615) does not regard homatropine as efficient in 
paralyzing accommodation for refraction determination as atro- 
pine. BURNETT. 

In 1600 cases of amettopia BIGLER (616) found 48 per cent. of 
H, 9 per cent. of M, ro per cent. astig., and 33 per cent. of 
anisometropia. In the 482 cases of anisometropia there was a 
difference in the H of the two eyes in 101 cases: in M in 22; 
E in 1, and ametropia in the other 21 cases. In those cases 
where only one eye was astigmatic the axis was at 180° or go° in 
73 per cent. BuRNETT. 

In a case in which Gou.p (617) had twice before tested the 
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refraction, he found that the axis in one eye had changed from 
7o° to 110°. The cause was a Meibomian cyst, on the removal 
of which the axis returned to its former position. | BURNETT. 
REYNOLDs (618) proposes to take as a unit of refraction a glass 
having a focus of 240 inches or 20 feet, which is the far point of 
the emmetropic or standard eye. A glass of half that focus or 
double the strength would be No. 2 ; one one-third the focus, No. 
3, etc. BURNETT. 
Park (619) gives tables showing the uncertainty and unrelia- 
bility of homotropine as an agent for-paralyzing the A. for refrac- 
tive purposes. BURNETT. 
SANGREE (620) reports a case of most intense and obstinate 
neuralgia of the face cured by correcting a low degree of astigma- 
tism o.5 D and 1. D. BURNETT. 


VII.—LIDS. 

621. Mitvatsky. A case of bilateral gangrene of the skin of 
the lids. Zehender’s klin. Monatsbl., xxxi., p. 18. 

622. Escunic. On gangrene of the skin of the lids. Jdid., 
XXXi., Pp. 191. 

623. Partscu. Actinomycosis of the eyelids. Centralbi. f. 
prakt. Augenh., 1893, p. 16. 

624. GALLEMAERTS. Congenital cyst of the lid with microph- 
thalmus.”° Soc. des sc. méd. et nat. de Bruxelles, 1892, Dec. 15. 

625. Capet. Contribution to blepharoplasty for phagedenic 
epithelioma of the internal canthus. oll. d’ocul., xv., 3. 

626. Kunn. A suggestion for a blepharo-ptosis operation. 
Wiener med. Wochenschr., 8-10, 1893. 

627. Sinciair, W. N. Congenital ptosis with associated 
movements of the affected lid. Ophth. Rev., xii., p. 80. 

628. Weeks. Restoration of the integument of the eyelids in 
a case of severe burn; with remarks. WV. Y. Eye and Ear Jn- 
firmary Reports, part i. 

629. FisHer,W. A. A syphilitic’ gumma of the upper eyelid 
resembling a dislocated lachrymal gland. ‘ourn. Amer. Med. 
Asso., June 3, 1893. 

In a man et. fifty-five, Mirvatsky (621) saw gangrene of the 
upper lids following facial erysipelas. The gangrenous parts 
sloughed off and the defects healed by cicatrization. Masses of 
streptococci were found in the pus. 
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In a woman with endometritis and septicemia, all four lids be- 
came gangrenous. The patient died in two days. The affection 
might be explained as being due to bilateral septic emboli in the 
arterioles of the lids. 

In two individuals that had lived in the house of a butcher, 
ELscHNIG (622) observed gangrene of the skin of the lower lid. 
In the necrotic parts, besides numerous cocci, the bacilli of 
splenic fever were found. 

GALLEMAERTS’ (624) case was one of serous cyst of the left 
lower lid. The eyeball was reduced to a small stump lying in the 
depth of the orbit. The histological examination of the extirpated 
cyst revealed the presence of retinal elements. 

After the extirpation of an ulcerated epithelioma situated at the 
inner canthus, being 2 cm broad and involving each lid to an ex- 
tent of 5 mm, Capri (625) covered the defect with a flap taken 
from the back of the nose. The result was good. DANTONE. 

In cases of ptosis, KuNN (626) makes a horizontal, straight, or 
slightly curved incision 5-10 mm above the margin of the tarsus 
through the skin and muscle. The skin is then dissected down 
to the margin of the tarsus and up to a point 1 cm above the upper 
orbital margin, exposing the frontalis muscle. The muscle is 
then cut through just above the supraorbital margin, and the cut 
margin united by several sutures with the tarsus, after which the 
skin incision is sutured. 

SINCLAIR (627) records three cases, in all of which there existed 
congenital ptosis of the left eye, the drooping lid being involun- 
tarily raised on opening the mouth. WERNER. 

Weeks’ (628) case was one of severe burn of the eyelids of 
both eyes, which was treated with fair success by flaps transported 
from the arm according to the Wolfe method. The flaps shrank 
to about one fifth of original area. He tabulates thirty-seven 
cases of the same operation from various sources. There was 
a good result in eighteen cases. BURNETT. 

In a case treated by F1sHER (629), a girl of sixteen with inter- 
stitial keratitis, there appeared, rather suddenly, a tumor on the 
upper lid, freely movable, and capable of being pushed up into 
the lachrymal fossa. It was considered by many a dislocated 
lachrymal gland, but under the free and long-continued use of 
iodide of potassium it disappeared. BURNETT. 


VIII.—LACHRYMAL APPARATUS. 
630. TeErRson. On the extirpation of the palpebral lachrymal 
gland. Arch. d’ophth., xiii., 1, p. 33 (continuation). 
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631. Truc. Cases of extirpation of the orbital or palpebral 
lachrymal gland in simple or complicated obstinate lachrymation. 
Arch. d'ophth., xiii., 5, p. 280. 

632. Ma.tpec. Hemorrhage from the lachrymal puncta fol- 
lowing epistaxis. Mercredi méd., 1893, 10, p. 114. 

MA.sec (632) observed the case of a woman of fifty-two who 7 
was suddenly taken with bleeding from the right side of the sep- 
tum of the nose. After plugging the anterior nares the blood 
passed into the throat.. Under violent efforts of the patient the 
blood passed through the lachrymal puncta and rolled down the 
cheek. SULZER. 

IX.—MUSCLES AND NERVES. 


633. De WeckEer. The modern operations for strabismus. 
Arch, a’ ophth., xiii., 1, p. 1. 

634. Parinaup. Treatment of strabismus. Soc. frang.d’opht., 
1893, May, 1-4. 

635. GRANDCLEMENT. A simplification of muscular and cap- 
sular advancement. did. 

636. Mortatis. Theory of the surgical treatment of squint. 
Lbid. 

637. MOLLER, L. Contributions to operative ophthalmology. 
Zehender’s klin. Monatsbl., xxxi. 

638. Straus. Muscle strengthening by muscle folding ac- 
cording to Lagleyze. Third Meeting of the Ophthalmological 
Society of the Netherlands, 1892. 

639. Lewuitton. Contributions to the study of amblyopia 
in convergent strabismus. <Avznal. d’ocul., cix., p. 25. 

640. TSCHERNING. MHansen-Grut’s theory of strabismus. 
Lbid., p. 33- 

641. OtTTara. An eye operation in a hemaphile. Prag. 
med. Wochensch., 1893, No. 14. 

642. Rotu. The double images with paralyses of the ocular 
muscles in symmetrical arrangement. Berlin, 1893, Hirschwald. 

643. Lanpo.tt. The secondary deviation of the false pro- 
jection in paralyses of the ocular muscles. Soc. frang. d’opht., 
1893, May 1-4. 

644. Nuev.. Paralysis of the extrinsic muscles of the eye 
due to their hyaline degeneration. Arch. d’opht., xiii., 2, p. 76. 
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645. Go.tpscHmipT, D. A case of traumatic paralysis of the 
oculomotor nerve. Wiener med. Wochenschr., 1893, No. 7. 

646. DaticHow. Etiology and etiological diagnosis of oculo- 
motor paralysis. Inaug. Dissert., Berlin, 1893. 

647. Stoewer. A case of bilateral paralysis of the ocular 
muscles. Deutsche med. Wochenschr., 1893, No. 17. 


648. Untuorr. A case of stationary homonymous diplopia 
in the sense of a divergence paralysis ; treated by tenotomy of a 
rectus. Berlin. klin. Wochenschr., 1893, No. 16. 


649. BARABASCHEW. Two cases of nuclear paralysis. Wiener 
med. Wochenschr., 1893, No. 17. 


650. SCHLESINGER. On the diagnosis of chronic nuclear 
ophthalmoplegia. Inaug. Dissert., Berlin, 1893. 

651. MAUTHNER. Paralysis of the inferior oblique. Wiener 
med. Blitter, 1893, 18-20. 

652. Fucus,G. Traumatic paralysis of the inferior oblique 
with exophthalmus. Wiener klin. Wochenschr., 1893, No. 16. 

653. NiEDEN. Torticollis and paralysis of ocular muscles. 
Centrabl. f. prakt. Augenheilk., 1893, p. 9. 

654. SNELL. Miner’s nystagmus and testing for fire-damp ; a 
practical point. 


655. Martow. Some remarks on heterophoria and its treat- 
ment. WV. Y. Med. Four., April 15, 1893. 

656. BERNSTEIN. The non-operative treatment of crossed 
eyes. Jbid., April 22, 1893. 

657. HanseLtt. The prominent symptoms of hyperphoria, as 
illustrated by 13 successive cases. Trans. Amer. Ophth. Soc., 1892. 


658. Pomeroy. On operations for divergent strabismus. 
N.Y. Med. Four., March 21, 1893. 


659. Grininc. A case of affection of the cervical sym- 
pathetic nerve, with oculo-pupillary symptoms and anidrosis. 
N. Y. Eye and Ear Infirmary Reports, part i. 

660. SavaGE. Rhythmic exercise the proper method of de- 
veloping ocular muscles. Ofphth. Record, May, 1893. 

661. Ayres, S.C. Conservative treatment of strabismus con- 
vergens. Amer. Four. of Ophth., March, 1893. 


662. Pomeroy. Some tenotomies of recti muscles for insuffi- 
ciencies. Zrans. Amer. Ophth. Soc., 1892. 














538 C. Horstmann. 


663. CaLDwELL, G. W. Two new operations for obstruction 
of the nasal duct. WV. Y. Med. Four., May 27, 1893. 

De WECKER (633) between 1883 and 1892 made 2306 squint 
operations, 1381 being capsular advancements, and 25 muscular 
advancements, the latter operation not having been done since 
1888. He has come to the conclusion that in advancement or in 
setting back a rectus, the important element is not the detach- 
ment of the tendon, but the displacement of Tenon’s capsule, and 
that capsular advancement is superior to every other squint 
operation. The tenotomy of the opposing muscle is cautiously 
made. De Wecker defends himself against the statements of his 
opponents that his method depends for its effect upon the Graefe 
or Knapp suture, and states that Motais’ “avancement muscu- 
laire” and Lagleyze’s “ raccourcissement musculaire” are in fact 
only complicated methods of advancing the capsule. The setting 
back of Tenon’s capsule is far more difficult to perform, and its 
effect is not readily estimated. The tendon of the rectus must be 
divided and sutured in its new position. In slight degrees of 
deviation he makes simple capsular advancement or the last men- 
tioned operation. v. MITTELSTADT. 

According to Parinaup (634) the therapy of squint may be 
divided into the optical or functional and the surgical. The op- 
tical treatment consists chiefly in the employment of methods 
which facilitate, regulate, or give rise to binocular vision. 

The functional optical therapy is directed only to the under- 
lying cause of the squint,—the difficulty in accommodation or 
the disturbance of binocular vision. Two means are used for 
acting upon the accommodation, and through this on the conver- 
gence—correcting glasses and mydriatics, chiefly the former. 

In the convergent strabismus of hyperopes Parinaud first uses 
atropine. This permits an accurate determination of the refrac- 
tive error, and furnishes a valuable estimate of the effect of the 
dioptric treatment. Atropine should be used in both eyes for at 
least a week. At times the squint increases as first. When the 
strabismus disappears under the use of atropine we may be sure 
that there is no retraction, and that the optical treatment will be 
successful. 

The glasses must correct the total hyperopia and the astigma- 
tism when the latter is present When the effect of the glasses is 
slow or insufficient, the desired result may sometimes be ob- 
tained by over-correcting a dioptry, which is well borne by chil- 
dren, 
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At times it will be found that a strabismus which reacted to 
atropine will not disappear at once with the glasses. This is the 
case when a low degree of astigmatism has been neglected in the 
correction. Often the results of optical treatment are only ob- 
tained in the course of months. 

In the convergent squint of myopes, concave glasses are of 
service. 

The means which affect binocular vision are of two sorts, those 
that facilitate binocular vision and those that produce it. 

Prisms facilitate it. They do not act by exercising the muscles, 
but by facilitating the production of the condition of normal 
innervation of convergence. In the beginning of divergent stra- 
bismus in myopes, prisms base in with concave lenses are of 
service. In some cases of convergent strabismus it is advisable 
to use convex lenses with prisms base out. 

Binocular vision is produced by the combination of the stereo- 
scopic image formed on each retina. This department of stra- 
bismus therapy has been especially developed by Javal. The 
treatment falls into three phases : 

- 1. The production of diplopia by shutting off the non-deviating 
eye. 

2. Combination of the double images. 

3. Extension of binocular vision in all positions of the visual 
lines. ; 

Stereoscopic treatment is not always capable of curing the case, 
but it is of great value in producing binocular vision in cases 
where the deviation has been corrected by dioptric or surgical 
treatment. 

The surgical treatment consists in the tenotomy and the ad- 
vancement of the muscle, the setting back and the advancement 
of the capsule. 

Indications : 1. Strabismus convergens. No case should be 
operated before the optical treatment has been thoroughly tried. 
The definite recovery, ¢. ¢., that which continues after leaving off 
the glasses, occurs suddenly in some obstinate cases, about the 
age of puberty. 

When glasses have been worn for several months without effect, 
operation should be resorted to. The setting back of the capsule 
should not be done in cases in which the deviation is not con- 
stant. 2. Strabismus divergens. Here the dioptric treatment is 
of less service. In marked cases muscular advancement will be 
necessary. 
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Javal, in the discussion, stated that he believed that every case 
of strabismus might be cured by optical treatment, but the therapy 
often requires too much time and patience. 

When, after a tenotomy, an advancement is required, GRAND- 
CLEMENT’S (635) procedure is as follows: With a broad fixation- 
forceps he seizes a broad and deep fold of the conjunctiva and 
the deeper tissues outward from the insertion of the muscle. 
Two needles on a single thread are passed through the fold, one 
on each side of the forceps, and the sutures knotted on the side 
toward the caruncle. The sutures are removed fifteen to twenty 
days later, when two solid cicatrices have been formed. The 
folding of the tendon and capsule so produced has the same re- 


sult as an advancement, SULZER. 
Morals (636) believes that Tenon’s capsule plays the chief 
réle in squint operations. SULZER. 


In convergent strabismus when abduction is poor, and in di- 
vergent strabismus of more than 4 mm MULLER (637) excises a 
portion of the muscle and makes advancement. 

Straus (638) performed Lagleyze’s modification of De 
Wecker’s capsular advancement in four cases with success. 

WESTHOFF. 

OttTara (641) made an ordinary squint operation on a patient 
of seventeen. The following day the patient appeared with 
blood-soaked dressings. There was suffusion of the lids, marked 
bloody infiltration of the conjunctiva, and exophthalmus. The 
cornea and the pupillary reaction were normal. Three days 
later he found blood in the anterior chamber and complete 
blindness. The bleeding was only definitely checked after 8} 
months, while the exophthalmus lasted 6 months and then gave 
place to an atrophy with symblepharon. HERRNHEISER. 

LANDOLT (643) calls attention to the fact that the binocular 
motility field in muscular paralysis is much smaller than the ex- 
tent of the monocular field would lead one tosuppose. SuLZER. 

NUvEL (644) observed the following remarkable case: A cus- 
toms official, et. forty-one, was thrown down, without losing con- 
sciousness, by a stroke of lightning. Soon after he noticed 
occasional diplopia. Later the right eye became immobile, and 
was pushed forward by a nodular tumor-mass behind and mova- 
ble with the eyeball. V =. No other anomaly. The mobility 
of the left eye was limited, except downward and inward ; no 
exophthalmus. 

The tumor behind the right eye was removed, and proved to 
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be muscle. The contractile substance had almost disappeared 
The sarcolemma, the interstitial tissue, and the vessels showed a 
hyaline degeneration with great increase in volume. The cause 
of the affection, which at first simulated a nuclear paralysis, is 
unexplained. v. MITTELSTADT. 

GOLDSCHMIDT (645), in a patient who had shot himself in the 
mouth, observed a left total oculomotor paralysis with detach- 
ment of the retina, opacity of the vitreous, and concentric con- 
traction of the field of vision. The ball lay in the cranial cavity. 

In BARABASCHEW’S (649) first case there was an isolated trau- 
matic nuclear paralysis of the trochlearis, due to a fall on the occi- 
put. The cause was probably a hemorrhage in the nucleus. In a 
second case there was an isolated paralysis of the intrinsic muscles 
of the eye after a fall on the head. 

MAUTHNER (651) observed a case of paralysis of the right in- 
ferior oblique, and calls attention to the marked difference in the 
height of the double images in the extreme diagonal positions, 
which is much greater than that found in paralysis of the superior 
rectus or oblique. 

Fucus (652) reports the case of a forester who was injured in 
the region of the left eye by astag. He showed a paralysis of the 
inferior oblique, with exophthalmus. The diagnosis was fracture 
of the orbital wall. For the relief of the diplopia, tenotomy of the 
superior rectus of the other eye was done, with good result. 

SNELL (654) points out how nystagmus may interfere with the 
work of miners whose duty it is to test for the presence of gas 
in the mines. WERNER. 

From a study of ten cases, whose histories are given in full, 
Martow (655) feels warranted in concluding that the variety of 
heterophoria has very rarely any relation to the kind of refractive 
error, and that heterophoria is only exceptionally influenced by 
the correction of the refractive error ; that in some cases prisms 
correct the anomaly satisfactorily, and in others only tenotomies 
will do this, and that the position of rest can be changed by a 
strictly partial tenotomy. BuRNETT. 

BERNSTEIN (656) gives the histories of twelve cases of squint, 
convergent and divergent, which he has treated successfully by 
the non-operative method. This consists in complete and constant 
correction of ametropia under atropine, and in children who are 
not in school a weak solution of atropine to keep the A in a state 
of paresis. The defective eye is to be used alone some every day. 
BURNETT. 
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In two of HaNsELL’s (657) cases of hyperphoria the symptoms 
were purely local, one being an increased flow of tears. Photo- 
phobia in five cases, reflex symptoms in six cases, chiefly head- 
ache ; vertigo in six cases ; dyspepsia in two cases ; excessive 
nervousness and irritability of temper in four cases. Most of 
these were cured or improved by prisms or tenotomies. 

BURNETT. 

Pomeroy (658) records twenty-five operations for divergent 
squint, most of them being advancements. He is inclined to 
think, however, that, except in cases due to weakening of the inter- 
ni by previous operations, most cases can be cured by section of 
the externi and drawing the eye strongly inward by sutures over 
the nose. BuRNETT. 

The specially notable feature in GRUENING’s (659) case is that 
after a simple exposure to changes of temperature there was a 
permanent affection of the cervical sympathetic in which the 
symptoms at the beginning were those of constriction and not of 
dilatation of the pupil as is usual. BURNETT. 

SavaGE (660) thinks the only proper way to develop a weak- 
ened ocular muscle is by rhythmical exercise, and not by a con- 
tinuous mild exertion or a violent one made at long intervals. 
The recti muscles are exercised by weak prisms, or by simple 
strong convergence in the case of the interni, for five seconds at 
five seconds’ interval, for five minutes three or four times a day. 
The obliques are exercised by the use of cylinders which are put 
with their axes out of their normal position, which necessitates on 
the part of the weak oblique muscle an exertion to bring the axes 
of the eye into their proper relation. BURNETT. 

Ayres (661) is opposed to tenotomy for strabismus in children, 
without having tried for two or three years the full correction of 
the ametropia by glasses. He thinks in this way a very large 
number of squints will be cured and the dangers of over-correc- 
tion by operation will be avoided. BURNETT. 

Though Pomeroy (662) thinks that most cases of insufficiency 
will be relieved by a correction of the ametropia a number will 
not, and he gives the histories of fourteen cases in which he made 
tenotomies with most satisfactory results. BuRNETT. 

CALDWELL (663) thinks that the canaliculus should be pre- 
served intact whenever possible in all operations on the nasal 
duct. He therefore introduces a small probe through the upper 
canaliculus into the sac, and making the mucous membrane taut 
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with it cuts into the sac at that point. Through this incision he 
treats the disease of the sac or duct by injections or probes. 
The probes he uses are bulbs of varying sizes on the ends of 
stiff wires. BURNETT. 


X.—ORBIT AND ACCESSORY CAVITIES. 


664. MOLLER. Neuritis retrobulbaris with protrusio bulbi. 
Zehender’s klin. Monatsbl., xxxi., p. 24. 

665. Boas. Clinical and anatomical contribution to the 
knowledge of orbital phlegmon. J/did., p. 75. 

666. MeEveER. Serous tenonitis caused by a cysticercus. Rev. 
génér, d’opht., 1893, p. 157. 

667. TrNneER. Extirpation of a cavernous tumor of the orbit. 
Prager med. Wochenschr., 1893, No. 14. 

668. Mitvatsky. On blood cysts of the orbital and sub- 
conjunctival cellular tissue. Centralbl. f. prakt. Augenheilk., 
1893, p. I. 

669. WaLTER. Angioma of the orbit. St. Petersburger med. 
Wochenschr., 1893, No. 7. 

670. Terson. A cyst of the orbit, probably hydatid, with ex- 
ophthalmus ; puncture with an aspirating needle ; recovery. Anne 
@’ocul., cix., p. 161. : 

671. LAGRANGE. Melanotic tumor of the orbit. Soc. frang. 
d’ opht., 1893, May 1-4. - 

672. Euscunic. Demonstration of a sarcoma removed from 
the orbit with preservation of the eyeball. Wiener med. Presse, 
1893, No. 14. 

673. Hutu. A case of bilateral anophthalmus. Arch. /. 
Augenheilk., xxvi., p. 138. 

674. Bacu. Exophthalmus, abnormal pupillary reaction, and 
disturbances of the ocular muscles after lead intoxication. /did., 
p. 218. 

675. Hoppe. A contribution to the knowledge of disease of 
the frontal sinus. Zehender’s klin. Monatsbi., xxvi., p. 160. 

676. GROSSMANN. On visual disturbances due to affections 
of the nose and accessory cavities. Allgem. Wien. med. Zeit., 1893. 

677. Hour. Orbital cellulitis, the inflammation spreading to 
the temporal region, thence to the neck, obstructing deglutition, 
extending to the brain, and producing death ; with remarks upon 
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the same, and brief reports of five other cases. Trans. Amer. 
Oph. Soc., 1893. 

678. Lewis, Frank M. Osteoma of the orbit. Med. Record, 
May 27, 1893. 

' 679. SMITH, STEPHEN. Gunshot wound of the orbit. Med 
News, May 6, 1893. 

680. Att. Accase of symmetrical invasion of both orbits 
probably by an intracranial sarcoma. Amer. Fourn. of Oph., 
March, 1893. 

681. CALLan. Nine cases of orbital traumatism resulting in 
immediate monocular blindness through fracture into foramen 
opticum ; in one the blow was over the left orbit, causing blind- 
ness in the right eye. WV. Y. Eye and Ear Infirmary Reports, 
part i. 

682. CALDWELL. Diseases of the pneumatic sinuses of the 
nose, and their relation to certain affections of the eye. Med. 
Record, April 8, 1893. 

MOLLER’s (664) case was a policeman, et. fifty-three, who was 
seized with a pain in the right orbit. Vision decreased. and ex- 
ophthalmus developed. The ophthalmoscopic condition was 
normal. After the exophthalmus disappeared the disc showed an 
atrophic discoloration. ; 

Boas (665) described a case of orbital phlegmon after inflam- 
mation of the tear sac, with involvement of the retina and optic 
nerve. The orbital affection disappeared, but the optic nerve 
and retina became atrophic. The primary affection was beyond 
a doubt the inflammation of the tear sac, which spread to the 
periosteum of the orbit and then attacked the cellular tissue. 
The swelling of the orbital contents interrupted the blood circu- 
lation in the optic nerve and led to inflammation of the nerve and 
retina. 

The second case was a woman with periostitis. An orbital 
phlegmon developed first on the right side, then on the left. 
Cerebral symptoms followed, with death due to multiple cerebral 
abscess. In this case the extension was along the veins. 

TENER (667) extirpated a cavernous tumor of the orbit, which 
did not lie within the muscle cone, but anteriorly and laterally. 
The ball was preserved. HERRNHBEISER. 

MITVALsKY (668) removed from the orbit of a child of two 
years a thin-walled nodular blood-cyst, the size of a hazel-nut. 
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WALTER (669) saw an angioma lying outside the muscle funnel. 
It was removed with preservation of the eyeball. 

TeRson (670) in 1878 observed a large orbital cyst which was 
permanently cured by incision. The contents consisted of a 
creamy fluid, with numerous fat globules, but no pus cells. 

In 1892 he was consulted by a patient, zt. thirteen, with a 
marked swelling in the left orbital region, of four months’ stand- 
ing. The eye was displaced outward and downward. V = 4%. 
Marked optic neuritis. The regular form and the consistence of the 
tumor suggested cyst, but no fluctuation could be obtained. The 
needle of a hypodermic syringe was introduced and 20 cem of a 
clear fluid were removed. The eye regained its normal position, 
and vision returned in a few days. 

The fluid contained neither hooklets nor daughter cysts, but 
the chemical examination left no doubt as to its nature. 

SULZER. 

LAGRANGE (671) extirpated a melanotic tumor of the orbit, 
the color of which was due to blood pigment. Perl’s reaction 
colors hematin blue, but does not affect choroidal pigment. 

SULZER. 

ELSCHNIG (672) removed a sarcoma with a cystic degeneration 
from the orbit of a woman et. forty-one, preserving the eyeball. 

Hutn’s (673) case was an infant of six weeks, with a cleft 
palate and double harelip. There was no eyeball in either orbit, 
but a small nodule beneath the lower lachrymal puncture, which 
was taken to be a rudiment of the ball. 

In a man, et. forty-five, Bacn (674) saw bilateral exophthal- 
mus and ptosis. Besides these, there were paralysis of the right 
internal rectus, marked paresis of the right superior and inferior 
recti, and slight paresis of the left external rectus and superior 
oblique. In ordinary daylight the pupils responded to light and’ 
accommodation. Under excitement the right pupil exhibited 
oscillations and gradually dilated. In this case there was lead 
intoxication affecting certain portions of the medulla oblongata. 

Hoppe (675) described a case of empyema of the frontal sinus 
with exophthalmus, in which death occurred from purulent men- 
ingitis ; and a case of caries of the roof of the orbit with the 
opening of the frontal sinus. 

Hott’s (677) case was in a deaf-mute, of eighteen years, 
whose trouble began in the left eye after getting a foreign body 
init. There were indefinite histories of slight traumatism pre- 
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viously. The usual symptoms of orbital cellulitis were manifest 
within a few hours, accompanied by very high temperature (104°), 
and symptoms pointing to brain complication. The inflammation 
extended beyond the orbit to the temple and down the neck. He 
died on the 12th day after the attack. There was no autopsy. 
Short notes of five other cases of orbital cellulitis are added. 
BuRNETT. 
In Lewis’ (678) case a man of twenty-seven years had two 
rather slight injuries to the head near the right orbit. There was 
a gradually increasing exophthalmus ; the movements of the eye 
were good in all directions except upward. V = #$, with some 
papillitis ; media clear. Tumor situated above and extending 
behind the ball. It was removed by chiselling at its base, and 
was found to be of ivory hardness. There was no pedicle. It 
measured 45 by 24 mm. Considerable reaction for some days 
after the operation, the final recovery was good, but there was 
atrophy of the disc. BuRNETT. 
In a case of gunshot wound of the orbit, SmitH (679) has de- 
monstrated that the telephone bullet-probe is an instrument of 
great precision in detecting the presence of the ball, and, as 
shown by post-mortem examination, the blindness which follows 
such injuries does not necessarily depend upon a direct injury of 
the optic nerve. BuRNETT. 
Att (680) saw a boy of twelve and a half years four months 
after he had fallen from a shed and fractured the temporal bone 
over the right orbit. There was at this time exophthalmus, and 
a tumor was felt in the orbit behind the trochlea. No papillitis. 
This tumor increased rapidly, and in a month made its appear- 
ance under the conjunctiva of the protruded eye. He died about 
a month after. No autopsy. BuRNETT. 
In about two years CALLAN (681) has seen nine cases of trau- 
matism about the orbit which led to immediate monocular blind- 
ness, and that through fracture of the optic foramen. There was 
in every case an atrophy of the optic nerve visible on the disc 
after a variable length of time. BuRNETT?. 
From his observations and experience CALDWELL (682) con- 
cludes that diseases of the ethmoid are more especially manifested 
in intraocular and conjunctival circulatory disturbances and in the 
production of asthenopic symptoms, while diseases of the sphenoid 
are more likely to affect the optic nerve and the motor nerves of 
the bulb, BURNETT, 
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XI.—CONJUNCTIVA, CORNEA, SCLERA, ANTERIOR CHAMBER. 


683. Untuorr. A case* of croupous conjunctivitis with a 
rapid, favorable course ; demonstration of the presence of viru- 
lent diphtheria bacilli. Berd. klin. Wochenschr., 1893, No. 11. 

684. Escunic. Croupous conjunctivitis. . Mitth, des Vereins 
der Aerste in Steyermark, April 10, 1893. 

685. MUTTERMILCH. On the nature of trachoma. Aza. d’ocul., 
cix., p. 11. 

686. TRousseau. The surgical and mechanical treatment of 
granulations. Arch. d’opht., xiii., 4, p. 233- 

687. PuiLuip. On the treatment of trachoma in the garrison 
hospital in Budapest. Wiener klin. Wochenschr., 1893, No. 16. 

688. TENeER. Trachoma in the Austro-Hungarian army. 
Klin. Zeit- und Streitfragen, X., 9-10. 

689. AsBapie. The surgical treatment of trachoma in Egypt. 
Soc. frang. d’opht., 1893, May 1-4. 

690. Bonriciio. Volkmann’s spoon in the treatment of 
trachoma. Boll. d’ocul., xv., 3. 

691. WestHor. The treatment of trachoma. Amsterdam, 
1893. 

692. Peters, A. On the thesapy of some chronic conjunc- 
tival affections. Graefe’s Archiv, xxxix., 2, 254. 

693. CHIBRET. Spring catarrh considered as an attenuated 
form of trachoma. ev. gén, d'opht., 1893, No. 3, p.97. [The 
mitigated nitrate-of-silver stick energetically applied to the 
affected points of the conjunctiva and limbus rapidly cures the 
disease (?) ] 

694. UntTuorr. A case of pemphigus of the conjunctiva. 
Berl. klin. Wochenschr., 1893, No. 16. 


695. PreceL.. Tuberculosis of the conjunctiva. Wiener 
med. Wochenschr., 1893, No. 9-12. 


696. Gorecki. Lymphadenoma of the bulbar conjunctiva. 
Soc. d’opht. de Paris, 1892, Dec. 6. 


697. GOLDzIEHER. Lymphoma of the ‘conjunctiva. Pester 
med.-chir. Presse, xxix., No. 10. 


698. Kamocki. Studies in hyaline degeneration of the con- 
junctiva. Beitr. 2. Augenh., 1893, part 8. 
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699. GALLENGA. Observations on the cysts that are found in 
pterygia. Rass. di Scienze med., vii., 1. 

7oo. Cross. Pemphigus of the cnjunctiva. Zrans. Ophthal. 
Soc. Un. K., xii., p. 58. 

701. STEPHENSON. The surgical treatment of trachoma. 
Ophth, Rev., xii., p. 1. 

7o2. Apams, P.T. A special form of ophthalmia to which 
hop pickers are liable. rit. Med. Fourn., May, 1893, p. 1000. 

703. Dopp. Tubercular disease of the conjunctiva with infil- 
tration of the cornea affecting the left eye. Trans. Ophth. Soc. 
Un. K., xii., p. 61. ° 

704. SCHWARTZSCHILD. Mucous patch of conjunctiva, com- 
plicated by a pseudo-membrane. Med. Record, April 22, 1893. 

705. Der ScHWEINITz. Large pterygium and moderate sym- 
blepharon following a lime burn ; removal and successful trans- 
plantation of a Thiersch skin-graft upon the bulbar conjunctiva 
(Hotz’s operation). Annals of Oph. and Otol., April, 1893. 


706. Hotz. On the use of Thiersch skin-grafts as a substi- 
tute for conjunctiva. Amnals of Oph. and Otol., April, 1893. 


707. MONTGOMERY. Nitrate of silver treatment of purulent 
conjunctivitis. Annals of Oph. and Otol., Jan., 1893. 

Ustuorr (683) observed a mild case of croupous conjuncti- 
vitis in the left eye of a girl of five, which recovered in two 
weeks. The bacteriological examination showed staplylococci 
and streptococci, long bacilli, and bacilli forming small grayish- 
white colonies with a central depression. These latter, according 
to Frankel, were diphtheria bacilli. Inoculated in the cornea of 
a rabbit they produced a severe diphtheritic conjunctivitis with 
complete destruction of the eye. 

Exscunic (684) observed a case of croupous conjunctivitis in 
a child of eight months, where true diphtheria bacilli were found. 

Histological studies have led MUTTERMILCH (685) to the conclu- 
sion that previous definitions of trachoma are incorrect. Follicle 
formation may be due to any conjunctival irritation, and has no 
pathological significance. Infection with the secretion of severe | 
granular inflammation often produces only a slight conjunctivitis. 

Trachoma develops in predisposed individuals in consequence of 
various conjunctival inflammations. The predisposition lies in 
the permanent infiltration of the adenoid tissue due to continuous 
irritation of the conjunctiva, and producing nutritive disturbances - 
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in the epithelium. The cylindrical epithelium becomes pavement. 
The intermediate stage between the normal cylindrical epithelium 
and the pavement epithelium is the condition usually designated 
trachoma (conjunctivitis granulosa, as opposed to folliculosis). 
With the transformation of the epithelium occurs a sclerosis of the 
adenoid tissue. The initial infiltration of the adenoid tissue may 
bé diffuse and is not necessarily accompanied by follicle forma- 
tion. SULZER. 

TRoussEAu (686) finds in his experience that the late methods 
of treating trachoma and particularly that of Darier-Abadie do not 
give so radical or so quick a cure as he had been led to believe. 
In moderate cases he found the time of treatment abridged, but 
in severe cases he obtained a radical cure but once. The 
mechanical treatment of Hippel and Knapp had pleased him 
better. In some cases he obtained results more rapidly with 
mechanical means, in some more rapidly by therapeutic. 

MITTELSTADT. 

PuiLuip (687) recommends isolation and cleanliness in the 
treatment of trachoma patients. In the acute stage, he uses a 
two per cent. solution of silver ; when the conjunctiva is relaxed, 
strong sublimate solutions ; in excessive follicle formation, ex- 
pression ; in velvety condition of the conjunctiva, the copper 
stick. Particularly good results were obtained by using Knapp’s 
roller forceps. In 1892, 190 trachoma patients were treated, with 
recovery in 183. 

ABADIE (689) obtained good results from grattage in the 
endemic Egyptian trachoma. It is necessary to ectropionize the 
upper lid until the retro-tarsal fold is exposed in its entire extent. 
Coppey used grattage with advantage ; itis contra-indicated when 
there is purulent secretion and in succulent granulations. Sulzer 
called attention to the prevalence of the purulent form in the 
East. SULZER. 

BonFIGLio (690), an advocate of the surgical treatment of 
trachoma, recommends the use of Volkmann’s sharp spoon. 

DANTONE. 

WestHoF (691) reports that in some of the Amsterdam schoo!s 
twenty-five per cent. of the pupils have trachoma. The poorer 
classes should be taught the extreme contagiousness of trachoma 
and the necessity of early treatment. 

Trachoma should be legally recognized as a contagious disease, 
and schools should be provided where trachomatous children 
could be taught and treated hygienically. WESTHOF. 
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In chronic granular conjunctivitis, PETERS (692) obtained 
good results from simply scraping the conjunctiva, the subjective 
symptoms being relieved and the pathological processes being 
favorably influenced. In spring-catarrh the symptoms were re- 
lieved, but the swelling was not affected. In chronic dry catarrh 
the procedure is of value. He does not use an antiseptic but 
simply scrapes the conjunctiva. 

PREGEL (695) described a case of primary tuberculosis of the 
conjunctiva. 

GoreEckI (696) showed preparations of a lymphadenoma of the 
bulbar conjunctiva mixed with sarcomatous elements. He states 
that in general the prognosis of lymphadenoma is more favorable 
than is generally supposed. A case that he operated fifteen 
years ago, had not shown a relapse. SULZER. 

After examining five cases of hyaline degeneration of the con- 
junctiva, Kamocki (698) divides them into two classes. In the 
first, the walls of the vessels are chiefly affected, causing occlusion 
of the vessel lumen and the formation of large homogeneous 
hyaline globules. In the second class, the adventitia of the vessels 
is the starting-point for a diffuse proliferation of adenoid tissue. 
Clinically we find a drooping and thickening of the lid ; the con- 
junctiva is anemic, opaque, and of yellowish or chalky-white 
color. The appearance is similar to that of the cicatricial stage 
of trachoma. It is not contagious, and the etiology is uncertain. 

GALLENGA (699) gives a detailed histological description of 
four pterygium cysts. These were always in the middle of the 
pterygia, opposite the limbus, and may be considered a simple 
dilatation of the lymphatic vessels of the stretched conjunctiva. 
The author saw three cysts in 167 pterygia in a total of 7800 
cases of eye disease. DANTONE. 

Cross (700) describes in his case the usual shrinking of the 
conjunctiva, leading to symblepharon and entropion with mar- 
ginal vascularity of the cornea. Patient was a woman eet. forty- 
seven, who had pemphigus involving the skin and mucous 
membranes (mouth and pharynx). WERNER. 

STEPHENSON (701) adopts the plan of ExPREsSING the granula- 
tions, in follicular disease, recent trachoma, and finds it-some- 
times useful in old chronic cases. He uses a roller forceps, the 
rollers being only half the length of Knapp’s, with twice the 
diameter. [By a typographical error in my first publication the 
length of the cylinder was given too great. A greater thickness 
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of the cylinder than 1.5 to 2.0 mm makes the instrument unwieldy 
without adding to its efficiency.—H. K.] 

Excision of the cul-de-sac was performed thirty-seven times with 
only one untoward result from scarring ; in some cases it seemed 
to benefit the ptosis. He employs it in chronic trachoma not 
benefited by other treatments. WERNER. 

This is a form of acute conjunctivitis (702) accompanied in 
severe cases by keratitis and hypopyon, occurring chiefly in 
women and children employed in picking hops ; the author be- 
lieves it is caused by the hairs on the bracts and catkins of the 
hop plant. WERNER. 

Dopp’s (703) patient, et. fifteen, presented a cock’s-comb- 
shape mass of granulation on the palpebral surface of lower lid. 
Cornea was vascular. The child had evident tubercular disease 
of glands and bones. WERNER. 

In a young woman with a syphilitic history SCHWARTZSCHILD 
(704) saw on the conjunctiva of the lower lid a mucous patch 12 
mm \ong, 2 mm wide, and raised § mm above the surface. More- 
over this was covered with a croupous exudation. The mucous 
patch was excised and the patient made a good recovery. 

BURNETT. 

In his case of pterygium and symblepharon De ScHwEINITZ 
(705) supplied the deficiency in the conjunctiva by a skin-graft 
from the inside of the forearm with the result of relieving the 
symblepharon. BURNETT. 

Hotz (706) has used successfully the skin-grafts of Thiersch 
for all those defects of the conjunctiva in which hitherto the 
conjunctiva of the rabbit has been employed. BURNETT. 

Montcomery (707) thinks the stronger solutions of nitrate of 
silver are demanded in the later stages of purulent conjunctivitis, 
and recommends grs. Ix. to cxx. ad 3 i. once daily. 

BURNETT. 

708. Truc. Clinical contribution to the pathogeny of lach- 
rymal keratitis. Arch. d’opht., xiii., 3, p. 129. 

709. ELIAsBERG. Double non-vascular parenchymatous kera- 
titis of blennorrhagic origin. Complete cure. Jdid., xiii. No, 
2, p. 137. 

71o. Panas. Neuro-paralytic keratitis. Rec. d’opht., 1893, 
No. 2, p. 48. 


711. Meryer. Note on a particular form of infectious kera- 
titis. Rev. génér. d’opht., 1893, p. 4. 
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712. HALTENHOFF. Traumatic dendritic keratitis. Amn. 
@’ocul., cix., p. 258. 

713: Nuex. Filamentous keratitis. Arch. d’opht., xiii., 4, 
Pp. 193. 

714. Hess. Clinical and anatomical studies on filamentous 
keratitis and some related corneal inflammations. Graefe’s Arch., 
XXXix., 2, P. 199. 

715. MO.ier. Corneal process with paralysis of the trigemi- 
nus. Wiener klin. Wochenschr., 1893, No. 25. 

716. BIRNBACHER. Twocases of atypical lime precipitation in 
the cornea cured by chemical means. Zehender’s klin. Monatsbi., 
XXXi., Pp. 103. 

717. RUMSCHEWITSCH. On corneal neoplasms. /did., p. 50. 

718. BasINELLI. On two cases of ocular disease cured in the 
ophthalmic clinic in Rome, 1893. 

719. CHEVALLEREAU. Treatment of keratoconus. Soc. frang, 
@’ opht., 1893, May 1-4. 

720. CRITCHETT. A case of conical cornea treated with the 
galvano-cautery without perforation of the cornea. Trans. Ophth. 
Soc. Un. K., xii., p. 72. 

721. Dunn. Acase of keratitis dendritica. Amnnads of Oph. 
and Otol., April, 1893. 

722. Morton. Dendritic ulceration of the cornea. /bid. 

723. ALT. Acaseof gumma of the sclerotic. Amer. Fourn. 
of Ophthal., March, 1893. 

724. WeeExks. Peculiar pigmentation of the cornea. JM. Y. 
Eye and Ear Infirmary Reports, part 1. 

725. THompson, J. T. Drawing of a case of gumma of the 
episclera. Zvrans. Ophthal. Soc. Un. K., xii., p. 78. 

Truc (708) in many cases of scrofulous corneal inflammation 
found affections of the tear passages. Probing was often fol- 
lowed by immediate improvement. 

ELIASBERG’s (709) patient was a man of twenty-two, free from 
syphilis. A year before, he had a gonorrhea, followed by a pro- 
longed inflammation of the knee. Four months after the latter a 
parenchymatous keratitis developed in one eye, and later in the 
other. MITTELSTADT. 

MEYER (711) distinguished dendritic keratitis and herpes, and 
described a new form of corneal inflammation. It begins with a 
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white central spot just beneath Bowman’s membrane, 3-4 mm in 
diameter. There isno injection, pain, or photophobia. After the 
spot has ceased to extend it becomes surrounded by a trans- 
parent halo. Irritating therapy renders the disease progressive. 
SULZER. 

NuEt (713) finds the formation of corneal filaments to be the 
same after ulcers and injury as on the normal cornea. The fila- 
ments consist of spindle-formed epithelial cells twisted into a 
strand with a bulbous extremity consisting of modified and 
degenerated epithelium. 

Hess (714) examined twenty-two cases of filamentous keratitis. 
In ten no cause could be found, in five there was superficial 
injury, in seven a moist sublimate or boric acid dressing had been 
used. The filaments are of epithelial origin, the extremities 
formed of degenerated corneal cells. 

BIRNBACHER (716), in two cases where the superficial layers of 
the cornea were incrusted with phosphate of calcium, used 5 % 
hydrochloric acid neutralized with 5 % carbonate of soda, with 
good result. 

BASINELLI (718) reports good results from iridectomy, repeated 
puncture of the apex of the cone, later the cautery and tattooing. 

CHEVALLEREAU (719) recommends the use of the galvano- 
cautery in keratoconus. 

In CrITCHETT’s (720) case V. improved from 3% to $. 

WERNER. 

Dunn (721) reports a case in which a typical keratitis den- 
dritica was followed, ten days after the first appearance, by herpes 
on the skin of the lid, accompanied by severe pain. On the 
fifteenth day he made application to the ulcer of the galvano- 
cautery with the effect of relieving the pain. This was repeated 
every day with the same effect for ten days, when the ulcer had 
healed, leaving, of course, an opacity. BuRNETT. 

Morton (722) reports two cases of dendritic ulceration, in one 
of which the pain was not severe, nor the disease protracted, 
while in the other it was very painful and continued for six weeks. 
In neither was the remaining nebula excessive. Used aristol 
with apparent benefit. BuRNETT. 

In a woman of thirty-five years ALT (723) saw a swelling of 
the sclera near the upper corneal margin of the left eye, which 
was necrotic at its apex. It was associated with secondary symp- 
toms, and finally yielded to specific treatment. No symptoms 
referable to the iris or ciliary body are mentioned. BURNETT. 
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WeEEKs (724) reports a case of pigmentation of the cornea, fol- 
lowing an injury of the eye from the stick of a needle, which 
induced a, traumatic cataract. The periphery of the cornea for 
1 mm is clear but the centre colored of a rusty brown. The eye 
was removed for pain and increased tension. Anterior chamber 
filled with what appeared to be blood clot. Cornea of normal 
thickness and pigment granules in substantia propria. These 
granules are about 1.5 mm in diameter. The author thinks that 
the substance entered the cornea as a soluble hemaglobin and 
was transformed in the cornea into an insoluble salt.. 

BuRNETT. 
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MISCELLANEOUS NOTES. 


ANNOUNCEMENT OF BOOKS. 


Lea Brotuers & Co., Philadelphia, have brought out the fol- 
lowing three books, which we heartily recommend to our readers: 

I. A Text-Book of Ophthalmology. By Ws. F. Norris, 
AM., M.D., Prof. of Ophthal. University Penna., Surgeon to 
Wills’ Hosp.; and Cuas. A. Otiver, A.M., M.D., Surgeon to 
Wills’ Hosp. Illustrated with 5 colored plates and 357 wood- 
cuts. Price: Cloth, $5.00; leather, $6.00. 

This is one of the most carefully prepared text-books on the 
eye which modern times, so fertile in good text-books, have 
’ brought to light. The learned and experienced authors have 
been occupied with it seven years, and the work bears testimony 
that it was time well spent. Embryology, macroscopic and micro- 
scopic anatomy fill 79 pages ; physiology, 23, with good drawings. 
Catoptrics, dioptrics, and physiological optics occupy 58 pages, 
with an abundance of figures. Yet the text is completely ele- 
mentary, and within the ken of every medical student. ‘The 
examination of the eye (62 pages) is very good. The determina- 
tion and correction of the errors of refraction receive 58 pages. 
This first part, 280 pages, has been written by Dr. Oliver. 

The remainder of the work, 341 pages, is by Dr. Norris. It 
comprises the organic lesions of the eye and its adnexa, and “some 
of the more common and important operations on the eye.” The 
numerous figures illustrating and supplementing the descriptions 
are carefully selected, and most of them are familiar to the 
ophthalmic reader. Between the diseases of the ciliary body and 
cataract a chapter (vii.) on accommodation, emmetropia, hyperme- 
tropia, myopia, and astigmatism is intercalated. The affections 
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of the eye-muscles and their operative treatment receive due con- 
sideration. 

The whole treatise shows that the literature has been exten- 
sively and judiciously utilized, though the work has by no means 
the character of a compilation, but shows the individuality of its 
authors, especially that of the senior, in every subject. 

H. K. 


Il. A Handbook of Ophthalmic Science and Practice. 
By Henry E. Juter, F.R.C.S., Ophthalmic Surgeon to St. Mary’s 
Hospital, Surgeon to the Royal Westminster Ophthalmic Hospi- 
tal, London. New (second) edition, revised and enlarged.’ In 
one handsome octavo volume of 562 pages, with 201 engravings, 
17 colored plates, test-types, and color-blindness test. Cloth, 
$5.50; leather, $6.50. 

Juler’s book, even in this new edition, is less extensive than the 
preceding, but what it contains is excellently well presented. Print 
and illustrations are superb. H. K. 


Ill. A Dictionary of Medical Science. Containihg a full 
explanation of the various subjects and terms of Anatomy, Physi- 
ology, Medical Chemistry, Pharmacy, Pharmacology, Therapeutics, 
Medicine, Hygiene, Dietetics, Pathology, Surgery, Bactgriology, 
Ophthalmology, Otology, Laryngology, Dermatology, Gyfecology, 
Obstetrics, Pediatrics, Medical Jurisprudence, and Dentistry, etc., 
etc. By Rosiey Dunc ison, M.D., LL.D., late Professor of In- 
stitutes of Medicine in the Jefferson Medical College of Phila- 
delphia. Edited by Ricnarp J. Dunc.iison, A.M.,M.D. New 
(21st) edition, thoroughly revised, greatly enlarged and improved, 
with the Pronunciation, Accentuation, and Derivation of the 
Terms. In one magnificent imperial octavo volume of 1181 
pages. Cloth, $7.00 ; leather, $8.00. 

We have used this popular dictionary for many years. It has 
~ progressed with the development of medical science and is brought 
fully up to date. For the conscientious and busy physician, with 
his scant allowance of reading time, it has the threefold advan- 
tage of being exhaustive, concise, and convenient. H. K. 


IV. A new treatise, in French, deserves particular attention as 
being eminently opportune, namely : 

Etudes sur les Tumeurs de I’GEil, de l’Orbite et des 
Annexes. By Dr. Fétrx LacRance, adjunct professor to the 
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Medical Faculty of Bordeaux. Paris: G. Steinheil, 2 Rue Casi- 
mir del Vigne, 1893. Price, 8 francs. 

This nicely printed octavo volume of 276 pages, with 9 litho- 
graphic plates and 16 figures in the text, treats in a most attractive 
way of all the ocular and periocular tumors that come before 
the practitioner. The first part is devoted to the epibulbar 
and peribulbar growths, especially sarcoma and epithelioma, 80 
pages ; the second part to the intraocular tumors (myoma, pri- 
mary carcinoma of the ciliary body, tubercles, sarcoma, and 
glioma); 144 pages. The third part treats of tumors of the orbit 
and the adnexa oculi, with their operations ; 53 pages. Though 
the work does not exhaust its subject, and is open to criticism in 
many places, it is unusually instructive and can be highly com- 
mended. H. K. 


V.—An_ outline of the Embryology of the Eye, with illus- 
trations from original pen-drawings by the author. By Warp A. 
Ho.pen, A.M., M.D., Assistant Surgeon New York Ophthalmic 
and Aural Institute, Clinical Assistant Vanderbilt Clinic. The 
Cartwright Prize Essay for 1893. G. P. Putnam’s Sons, New 
York and London, 1893. Price, cloth, 75 cents. 

Dr. Holden has embodied in an exceedingly neat, small octavo 
volume of sixty-nine pages, profusely illustrated with drawings in 
the text and on twelve plates, a concise description of the devel- 
opment of the eye. The treatise, though naturally leaning on 
incident literature, is altogether based on original investigations 
made in the Laboratory of the New York Ophthalmic and Aural 
Institute. 

It will be a welcome addition to the library of the oculist who 
wants to inform himself in the fundamental doctrines of his pro- 
fession. Embryology, insufficiently taught at college, and little, 
if at all, mentioned in text-books, usually is a gap in our knowl- 
edge which we feel unpleasantly when we have to diagnosticate 
or explain the numerous congenital defects and anomalies of the 
visual organ. 
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ARCHIVES OF OPHTHALMOLOGY 


NOTICE TO OUR READERS, 


The ARCHIVES OF OPHTHALMOLOGY contain original papers on 
all branches of ophthalmic surgery, and original reports on the 
progress of ophthalmology. The original papers occupy from 
two thirds to three fourths of the space, and their scope embraces 
all subjects of scientific and practical interest connected with this 
department of medicine. 

The object of the ARCHIVEs is to guard, solidify, extend, and 
diffuse the stock of acquired ophthalmic knowledge by recording 
the constant addition of new observations, investigations, methods 
and means of examination, clinical experience, instruments and 
remedies, and further by taking part in the discussion of the ques- 
tions of the day with a spirit alike conservative and progressive. 

Particular attention is paid to the preparation of the Report on 
the Progress of Ophthalmology. The report is intended to furnish 
a complete, systematic, and early review of the current ophthalmo- 
logical literature of the world. It has been necessary to divide 
the work of its preparation among a number of collaborators ac- 
cording to the following arrangement : 


Dr. St. BERNHEIMER, of Vienna. 


1. General Ophthalmological Literature : 

a.—Text-books (not abstracts, but notes pointing out what 
is new and characteristic). 

6.—Monographs and papers on historical, statistical, and 
general subjects ; reports on societies and hospitals. 

4.—Periodicals on our specialty (short notices of their char- 
acter, time and place of publication, the titles of the origi- 
nal papers, with the names of their authors), 





Archives of Ophthalmology. 


2. General Pathology, Diagnosis, and Therapeutics, including 
new instruments, apparatus, and remedies. 
3. Mormal Anatomy and Physiology, including color-blindness, 


Dr. C. Horstmann, Prof. at the University of Berlin (Pots- 
damer Strasse 4): 


1. Anomalies of Refraction and Accommodation. 
Eyelids. 
Lachrymal Apparatus. 
Muscles and Nerves. 
Orbit and Adjacent Cavities. 
Conjunctiva, Cornea, Sclerotic. 
Injuries and Foreign Bodies of these parts. 


Dr. P. Sirex, Lecturer at the University of Berlin. 


Uveal Tract, including glaucoma. 
Refracting Media, including the lens. 
Retina and Optic Nerve. 

Injuries and Foreign Bodies of these parts. 


Ocular affections in connection with general diseases. 


In order to obtain complete and recent reviews on the non- 
German ophthalmological literature, special reporters have been 
selected for different countries, who will send monthly abstracts 
of all local ophthalmological publications to Dr. C. Horstmann, 
of Berlin, the editor of the Report. Dr. Horstmann will dis- 
tribute these abstracts among the German reporters according to 
the above plan, in order to preserve the systematic arrangement 
which we think of paramount importance. 


The special reporters are : 

For America: Dr. Swan M. BurRNETT, 1770 Massachusetts 
Ave., Washington, D.C. 

For Great Britain and Ireland: Vr. 1... WERNER, 27 Upper 
Merrion Street, Dublin. 

For France and Belgium: Drs. D, E. Sutzer, Geneva, and 
P. vON MITTELSTADT, Metz. 
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For Germany: Drs. BERNHEIMER, Vienna, HORSTMANN, 
SiLex, and Devs, in Berlin. 

For Italy: Dr. DANTONE, Rome. 

For Russia: Prof. HirscHMann, Charkow. 
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for Holland: Dr. C. A. H. WestuHorr, of Amsterdam. 





In the interest of our readers, who are scattered over 
the whole world—and whom, like ourselves, we desire to 
keep informed of all advances in ophthalmology,—further- 
more in their own interest, authors of ophthalmological 
works are requested to send reprints, duplicates of jour- 
nals, or copies for reviewing, to one of the above-named 
reporters, or to the editors or publishers of the Archives, 
according to their convenience. 


The abstracts of American ophthalmological literature formerly 
appeared under a special head, but are now embodied in the sys- 
tematic Report. Text-books may be specially noticed. 

The number of good papers offered us for publication has in- 
creased to such an extent that it is no longer possible to translate 
all of them unabridged. Whenever a German paper is condensed 
in the English version, or vice versa, it will be so stated. Should 
any one of our readers wish to recur to the original, the editors 
will always take pleasure in sending it for reference. 

Under the heading of “ Miscellaneous Notes,” there will be 
published all kinds of professional news which specially concern 
the oculist, ¢. g., appointments, honors, resignations, vacancies, f 
new ophthalmic hospitals, opportunities for instruction, prize 
questions and essays, announcement of Society meetings, etc. 
Brief notices of this kind will be thankfully received by the editors. 

Original papers of value from any source will, as heretofore, be 
welcome to the ARCHIVES, and are solicited. 


EDITORS: 
H. KNAPP, M.D., C. SCHWEIGGER, M.D.. 


26 WEsT 40TH STREET, NEW York. Roonstr. 6, BERLIN. 





NOTICE TO CONTRIBUTORS, 


The editors and publishers of the ARcuHIvEs beg to offer some 
suggestions to authors who propose to favor them with their con- 
tributions. 

1. As original communications the ARCHIVES can accept only 
sucn papers as have never been printed nor are intended to be 
printed in other journals, If a preliminary communication on the 
subject of a paper has been published, the author is requested to 
state this in the letter accompanying his manuscript. It is under- 
stood that contributors to these ARCHIVES and editors of other 
periodicals will make no abstracts of the original papers published 
in this journal without giving it due credit for the same. 

2. Authors will receive gratuitously twenty-five reprints of 
their articles. Ifa greater number is desired,—notice of which 
should be given at the head of the manuscript,—only the addi- 
tional cost of presswork and paper will be charged to the author. 

3. In preparing manuscript for the compositor it is requested 
that the following rules be adhered to : 

a. Write on one side of the paper only. 

5. Write without breaks, 7. ¢. do not begin a new sentence on 
a new ‘ine. When you want to begin a new line or paragraph at 
a given word, place before it in your MS, the sign 4. 

c. Draw a line along the margin of such paragraphs as should 
be printed in smaller type—for instance, all that is clinical history 
in reports of cases, etc. 

@. Words to be printed in z¢adics, should be underscored once, 
in SMALL CAPITALS twice, in LARGE CAPITALS three times, 

4. Authors may receive proofs for revision if they will kindly 
return them without delay. We beg however to remind our con- 
tributors that changes in the copy are equivalent to resetting, 
causing so much additional expense. We therefore request 
them, to make, if possible, no alterations at all in their MSS., 
or, at least, to limit these to what is of essential importance. 
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